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PREFACE 


This  Informal  Technical  Information  Report  presents  the  analytical  results  and 
pertinent  data  associated  with  the  Underground  Storage  Tank  Sites  at  Eglin  AFB, 
Florida. 

Engineering-Science,  Inc.,  Atlanta,  Georgia  is  contractor  for  this  work.  Mr.  Ola 
A  Awosika,  P.G.,  will  be  the  primary  responsible  scientist  performing  the  work. 

The  ITIR  commences  on  December  1,  1991  and  continues  through  April  10, 
1992. 

2nd  Lt.  Rodney  Hamel,  United  States  Air  Force  AFCEE/ESR,  Brooks  AFB, 
Texas  is  the  Technical  Program  Manager. 
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EGLINAFB 

USTITIR 


1.0  INTRODUCTION 

Engineering-Science  (ES)  has  prepared  this  letter  report  to  present  the  results 
of  the  environmental  sampling  work  conducted  at  eight  (8)  Underground  Storage 
Tank  (UST)  sites  at  Eglin  AFB,  Florida.  The  locations  of  these  UST  sites  are 
depicted  in  Figures  1  through  8.  The  results  of  this  investigation  are  contained  in 
this  report  and  are  organized  as  follows: 

•  Background 

•  Sampling  Effort 

•  Analytical  Results 

•  Validated  Data 

•  Recommendation 
2.0  BACKGROUND 

In  1989,  CH2MHill  was  contracted  to  compile  a  comprehensive  list  of  old  and 
inactive  USTs  at  Eglin  AFB.  In  1990/1991,  EA  Engineering,  Science,  and 
Technology,  Inc.  were  chosen  to  perform  a  removal  and  disposal  effort  in 
conjunction  with  remediation  of  contaminated  soils  as  necessary.  During  the  course 
of  EA’s  removal  actions,  ten  UST  sites  required  some  degree  of  soil  remediation  in 
accordance  with  the  Federal  Department  of  Environmental  Regulation  (FDER) 
criteria.  Soil  pile  bioremediation  methods  were  implemented  at  an  offsite  location 
in  six  of  these  cases  where  OVA  readings  exceeded  500  ppm  or  more  (Figure  1). 
Local  soils  from  a  borrow  pit  were  used  to  backfill  the  holes.  The  four  other  sites 
displayed  OVA  readings  between  80  and  140  ppm  during  excavation.  Soils  for  these 
sites  were  allowed  to  aerate  naturally  onsite  and  were  reused  as  backfill  when  the 
OVA  readings  had  diminished.  Information  pertinent  to  the  tank  removal  and  soil 
remediation  efforts  are  summarized  in  Table  1. 
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The  objective  of  the  current  investigation  at  the  UST  sites  is  to  comply  with 
FDER  assessment  requirements  by  determining  if  contamination  is  present  in  the 
groundwater  and  to  quantify  the  extent  of  the  contamination  if  identified.  This 
objective  was  accomplished  through  drilling  of  soil  borings,  installation  of 
monitoring  wells,  collection  of  groundwater  samples  for  chemical  analyses, 
validation  of  analytical  results,  and  the  interpretation  and  analysis  of  the  validated 
data. 


3.0  GROUNDWATER  INVESTIGATION  AND  RESULTS 
3.1  Field  Effort 

This  investigation  effort  was  originally  intended  for  the  ten  sites  requiring 
remediation  as  discussed  above.  However,  at  the  request  of  the  Base,  two  sites 
(near  Building  501  at  Eglin  Main  and  90219  at  Hurlburt  Field)  were  deleted  from 
this  investigation  due  to  the  presence  of  monitoring  wells  onsite  from  previous 
groundwater  investigations.  The  field  effort  at  each  individual  UST  site  consisted  of 
drilling,  installation,  development,  and  sampling  of  one  monitoring  well  for  physical 
and  chemical  analyses.  The  specific  location  of  each  well  was  selected  in  the  field. 
An  attempt  was  made  to  locate  each  well  either  within  the  previously  excavated 
area  or  a  nearby  downgradient  location,  depending  on  site  conditions  (for  example, 
presence  of  overhead  power  lines,  communication  lines,  and  trees).  An  estimate  of 
the  flow  direction  at  each  site  was  made  based  on  surrounding  topography, 
proximity  of  nearby  streams,  and  professional  judgment.  Boreholes  were  made  to 
accommodate  each  well.  Soil  samples  were  then  collected  for  evaluation  of 
lithological  attributes  and  any  physical  evidence  of  contamination.  Organic  vapors 
readings  were  taken  with  an  HNu  during  the  drilling  effort.  Drilling  records  and 
other  information  pertinent  to  the  drilling  effort  are  presented  in  Appendix  A. 
None  of  the  wells  installed  were  surveyed  since  a  potentiometric  map  for  each  site 
could  not  be  developed  using  data  from  only  one  well. 

The  field  work  was  conducted  on  February  3  through  February  13, 1992  and  on 
February  19  through  February  21, 1992.  Eight  groundwater  samples  were  collected 
for  chemical  analysis.  All  samples  were  sent  to  Southwest  Laboratory  for  analyses. 
The  analyses  requested  included  total  petroleum  hydrocarbons,  polynuclear 
aromatic  hydrocarbons,  1,2-dichloroethane,  ethylene  dibromide,  lead,  BTEX,  and 
MTBE  as  required  by  FDER. 
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3.2  Analytical  Results 

A  summary  of  the  analytical  results  are  presented  in  Tables  2  through  7.  Tables 
3  through  6  are  in  accordance  with  reporting  requirements  in  the  IRP  Handbook. 

Ethylene  dibromide  and  1,2-dichloroethane  were  not  detected  in  groundwater 
samples  collected  from  any  of  the  UST  sites.  Total  petroleum  hydrocarbons  were 
reported  in  samples  from  MW981-1  and  MW9990-1  at  levels  600  /xg/L  and  1600 
/xg/L,  respectively.  No  polynuclear  aromatic  hydrocarbons,  with  the  exception  of 
fluoranthene  in  MW3021-1  at  2.0  /xg/L,  were  identified  in  groundwater  samples. 
Lead  in  a  sample  from  MW792-1  at  a  concentration  of  142  /xg/L  exceeded  the 
Florida  MCL  of  50  /xg/L.  A  low  concentration  of  toluene  was  reported  in  the 
MW3021-1  sample  from  the  BTEX  analyses  but  the  second  column  run  did  not 
provide  confirmation.  All  eight  samples  were  free  of  detectable  MTBE 
contamination.  A  copy  of  the  original  raw  data  forms  provided  by  the  laboratory 
are  included  in  Appendix  B. 

3.3  Validated  Data 

The  analytical  data,  preceded  by  a  comprehensive  review  of  quality  assurance 
and  quality  control  (QA/QC)  qualifiers,  is  presented  in  Appendix  B. 

The  lead  results  from  the  MW4204  sample  and  the  matrix  spike  are  considered 
estimated  due  to  a  low  percent  recovery.  Xylenes  at  a  concentration  of  0.7  /xg/L 
were  detected  in  the  equipment  rinsate  UST-ER2  but  were  not  confirmed  due  to 
the  absence  of  a  second  column  analyses.  With  the  exception  of  the  sample  from 
MW9990-1,  all  polynuclear  aromatic  hydrocarbon  analyses  exceeded  the  established 
holding  time  criteria  for  sample  extraction.  Therefore,  these  results  are  estimated 
at  the  laboratory  method  detection  limits. 

3.4  Recommendation 

Based  on  the  sampling  results,  a  second  groundwater  sample  should  be 
collected  from  MW792-1  to  verify  the  presence  of  lead  contamination.  The 
remaining  seven  sites  did  not  show  sufficient  evidence  of  groundwater 
contamination  attributable  to  the  USTs  to  warrant  further  characterization. 
Therefore,  no  further  investigations  are  recommended  for  these  sites. 
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GULF  OF  MEXICO 

I 


\ 


_ I  Approximate  location  of  tank  before  removal 

0  Monitoring  well 
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ENGINEERING-SCIENCE 


TABLE  1 

UNDERGROUND  STORAGE  TANK  REMOVAL  DATA 

EGLIN  AFB 


UST 

Number 

Size 

(gallons) 

Storage 

Use 

Maximum  OVA 
Reading  during 
Excavation 

fopm> _ 

Maximum  OVA 

Reading  during 

Well  Installation 
(ppm) 

91129-2 

10,000 

Diesel 

104 

200 

6001 

1,000 

Diesel 

1000+ 

220 

6024 

500 

Diesel 

1000+ 

600 

3021 

500 

Diesel 

80 

500 

4204 

55 

Gasoline 

1000+ 

280 

792 

1,000 

Diesel 

1000+ 

34 

981-2 

5,000 

Diesel 

1000+ 

600 

9990 

1,000 

Diesel 

82 

0 

AT5 10/923 J189/T- 1  .XLS 
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TABLE  2 

PHYSICAL  PARAMETERS 
AS  MEASURED  PRIOR  TO  SAMPLING 
UST  SITES 
EGLIN  AFB 


Site 

Number 

Well 

Number 

dH 

Conductivity 
u  mhos/cm 

Temperature 

°c 

Sampling 

Date 

91129 

MW9 1129-1 

8.63 

850 

16.2 

92/2/19 

6001 

MW6001-1 

8.95 

200 

21.9 

92/2/19 

6024 

MW6024-1 

7.73 

30 

21.8 

92/2/19 

3021 

MW3021-1 

7.83 

30 

18.2 

92/2/20 

4204 

MW4204-1 

8.16 

60 

20.7 

92/2/19 

792 

MW792-1 

9.30 

230 

17.0 

92/2/20 

981 

MW981-1 

9.10 

170 

20.4 

92/2/20 

9990 

MW9990-1 

8.85 

460 

15.8 

92/2/21 

/■ 


AT510/923J189/T-2.XLS 
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TABLE  3  (Cont'd) 
ANALYTICAL  RESULTS 
UST  SITES 
EGLIN  AFB 
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TABLE  3  (Cont'd) 
ANALYTICAL  RESULTS 
UST  SITES 
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(5)  -  Duplicate  of  MW91 129-1 
NA  -  Not  applicable 
AT5 10/923 J 1 89/USTIDCRF.XLS 


TABLE  5  (Cont’d) 

SUMMARY  OF  EXTRACTION  AND  ANALYSIS  DATES 

UST  SITES 
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TABLE  6 

SUMMARY  OF  QC  ACCEPTANCE  CRITERIA  AND  DETECTION  LIMITS 
FOR  MATRIX  SPIKES,  MATRIX  SPIKE  DUPLICATES 
AND  SURROGATE  SPIKES 
UST  SITES 
EGLIN  AFB 


Analyte 

Method 

Detection 

Limit 

Units 

Spike 

Recovery, 

Percent 

(Range) 

Relative 

Percent 

Difference 

(Range) 

1 ,2-DichIoroethane 

EPA  601 

1.0 

ug/L 

80-120 

% 

<20  % 

Ethylene  Dibromide 

EPA  504.1 

0.01 

ug/L 

80-120 

% 

<20  % 

Petroleum  Hydrocarbons 

EPA  418.1 

500  * 

ug/L 

75-125 

% 

<20  % 

Lead 

EPA  239.2 

3.0 

ug/L 

75-125 

% 

<20  % 

BTEX 

EPA  602 

1.0 

ug/L 

80-120 

% 

<20  % 

MTBE 

EPA  602 

1.0 

ug/L 

80-120 

% 

<20  % 

Polynuclear  Aromatic  Hydrocarbons 

EPA  610 

1.0 

ug/L 

80-120 

% 

<20  % 

*  -  Varies.  See  Table  7  for  complete  list  of  detection  limits 


AT5 10/923J 1 89/USTQC  AC.XLS 
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APPENDIX  A 
DRILLING  RECORDS 


ENGINEERING  -  SCIENCE 

SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


Cl  ient  Eali 
Site  Bldg. 
Bor ing  I . D . 
Geologist/E 
Drilling  Me 
Sampling  Me 
Date  Starte 
Date  Comple 
Dr  i  Her  Gri 
Borehole  Di 
Depth  Drill 
Ground  Elev 
Depth  to  Wa 
Date  Measur 


n  AFB _ 

302 i  -  Duke  Fie: 

SB3021-1 _ 

ng ineer  R.  Sum 
thnri  HSA  4.25  I[ 
thod  Split  Spoof 

d  2/5/92 _ 

ted  2/5/92 _ 

ner  Dr i 1 1 ina  Co 
ameter  (in)  6 

ed  (ft)  59 _ 

ation  (ft)  Not  i 
ter  (ft)  55 . 25 
ed  2/6/92 _ 


,Page 

Project  I . □ .  AT5 10 . 04 _ 

Well  I . D .  MW3021-3 _ 

Date  Installed  2/6/92 _ 

Date  Grouted  2/6/92 _ 

Casing  Material  2"  PVC  Sch , _ 

Screen  Material  same.  0.010 
Casing  Interval  (ft)  0-49 
Screened  Interval  (ft)  49-59 

Sump  Installed?  No _ 

Well  Depth  (ft)  _59 _ 

TOC  Elevation  (ft)  Not  measu 

Water  Level  (ft)  55 . 25 - 

Date  Measured  2/6/92 _ 


of  2 


LITHOLOGIC  DESCRIPTION 


1.2.  50  75  SAND,  fine  to  medium,  trace  silt,  light 

i.l  brown,  very  loose,  slightly  moist. 


m 

l 

i 

I 

i 

I 

i 

I 

i 

I 


70  75  sand,  fine  to  medium,  moderately  sorted, 

yellowish  brown,  very  loose,  slightly 
moist. 


2,3,  100  60  sand,  fine  to  medium,  light  brown,  very 

4,6  loose  to  loose,  slightly  moist. 


4,5,  85  100  SANO,  fine  to  medium,  moderately  sorted, 

6,7  orangish  brown,  loose,  slightly  moist. 


4,4,  85  250  as  above  except  very  loose. 

4 , 4 


3,9,  100  320  SAND  and  CLAY,  fine  to  medium,  trace 

13,16  silt,  white  to  reddish  brown,  mottled. 

loose  to  firm,  slightly  moist. 


BMLTINU6 


ENGINEERING  -  SCIENCE 

SOIL  BORINS  LOG  AND  WELL  CONSTRUCTION  RECORD 


Cl ient  Ealin  AFB 


Rite  B I  da .  3021  -  Duke  Field 

Boring  I . D .  SB3021-1 - 


Geo  moist  R.  Surrencv 


Page  2  of  2 


Project  I . D .  AT510 . 04 


Well  I.D.  MW3021-1 


Date  Installed  2/6/92 


SAMPLE  1 

BLOWS/6  IN 

CJ 

LU 

cc 

« 

HNu/OVA 

(ppm) 

LITHOLOGIC  DESCRIPTION 

SOIL  CLASS 

GRAPHIC 

LOG 

E 

9,12, 

90 

500 

SANO,  some  silt,  fine  to  medium,  white 

SW 

••V  *•  /  # 

13 . 14 

to  orangish  brown,  firm,  slightly 

• .  V  _• .  V  • 

moist. 

/  ♦*.•!*  •*.*! 

Y 

9,12, 

100 

300 

SAND,  fine  to  medium,  trace  silt,  white 

A/:  A/’.** 

A 

13 . 15 

to  light  gray,  loose  to  firm,  slightly 

•7/  /.*.*’  / 

moist. 

Y 

6.9. 

100 

160 

SAND,  fine  to  medium,  well  sorted, 

A 

12 . 13 

white,  loose  to  firm,  slightly  moist. 

.*•*.**; 

*.*/.*•.'/.** 

• .  *•*  • 

*  .*  •/  •  .* 1 

■Y 

5,9, 

100 

125 

As  above  except  loose  to  very  firm. 

A 

13 .21 

.y 

7,11. 

100! 

400 

SAND,  fine  to  medium,  trace  silt,  white, 

■  V  V  ••  4 

A 

13 , 16 

firm,  moist. 

*•*/  .*•//  ** 

■n 

yy-yy-y 

-Y 

9.13. 

95 

340 

As  above,  moist  to  55.8*,  wet  at  55.8*. 

A 

14 . 14 

:y 

11.10, 

95 

130 

SAND,  fine  to  medium,  some  silt,  white, 

.A 

11,13 

loose  to  firm. 

.*•*,•  .*•*.*.' 

Total  Depth  *  59’ 

n  ^ 
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ENGINEERING  -  SCIENCE 

SOIL  BORINS  LOG  AND  WELL  CONSTRUCTION  RECORD 


Client  Ealin  AFB _ 

Site  Bldo.  4204  -  Field  No 

Boring  I . D  .  SB4204-  1 _ 

Geo  log ist/Enoineer  R.  Surn 
Drilling  Method  HS A  4.25  II 
Sampling  Method  Split  Spoor 

Date  Started  S/7/92 _ 

Date  Completed  2/7/92 _ 

Dr i 1 ler  Griner  Drillina  Co 
Borehole  Diameter  (in)  6 

Depth  Drilled  (ft)  50 _ 

Ground  Elevation  (ft)  Not  i 
Depth  to  Water  (ft)  48.15 
Date  Measured  2/7/92 _ 


|Pag_e 

Project  I . D .  AT5 10 . 04 _ 

Well  T-D.  MW4204-1 _ 

Date  Installed  2/7/92 _ 

Date  Grouted  2/7/95 _ 

Casing  Material  2"  PVC  Sch . 
Screen  Material  same.  0.010 
Casing  Interval  (ft)  0-40 
Screened  Interval  (ft)  40-5 

Sump  Insta 1  led?  No _ 

Well  Depth  (ft)  50 _ 

TOC  Elevation  (ft)  Not  meas 

Water  Level  (ft)  48.12 _ 

Date  Measured  2/7/92 _ 


of  2 


i 

E 

I 

I 

I 

i 

I 

I 
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LITHOLOGIC  DESCRIPTION 


SAND,  fine  to  medium,  trace  silt,  shell 
fragments,  reddish  brown,  very  loose, 
well  sorted,  slightly  moist. 


SAND,  fine  to  medium,  trace  silt, 
yellowish  brown,  very  loose,  moderately 
sorted,  slightly  moist. 


SAND,  fine  to  medium,  light  yellowish 
brown,  very  loose,  moderately  sorted, 
slightly  moist. 


SAND,  fine  to  medium,  trace  silt, 
orangish  brown  to  15*.  white  from  IS¬ 
IS. 4’,  orangish  brown  from  15.4-15.8*  , 
white,  fine  sand  from  15.8-16’,  loose 
to  firm,  slightly  moist. 


5,8,  75  13  SAND,  fine  to  medium,  white  to  20.2', 

8. 7  brown  from  20.2  to  21’,  loose,  slightly 

moist. 


9,11,  85  200  SAND,  fine  to  medium,  white  to  light 

21.26  brown,  banded,  firm  to  very  firm, 

slightly  moist. 


8MLTINU6 


ENGINEERING  -  SCIENCE 

SOIL  80RIN6  LOG  ANO  WELL  CONSTRUCTION  RECORD 


;nt  Eq  1  in  AFB 


B 1  do  .  4204  -  Field  No 


.ng  I  .  D  .  . 
.Odist  R 


SB42Q4-1 


Surrencv 


Page  2  of  2 

Proiect  I.D.  AT510.Q4  ... 
WfAlI  T.D.  MW4204—  1 
□ate  Installed  2/7/92 

2 
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-2 

-2 


to 

GO 

3: 

O 

_J 

GO 


4,8, 
9 , 8 


8, 

19 


14  , 
.23 


5. 

14 


11  . 

.  19 


9  . 
16 


11  . 

.  16 


.6, 
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180 


280 


LITHOLOGIC  DESCRIPTION 


SAND,  fine  to  medium,  white  to  30.5' 
dark  brown  from  30.5-31’,  loose, 
moderately  sorted. 


SAND,  medium  to  coarse,  white  to  light 
brown,  poorly  sorted,  firm  to  very 
firm,  slightly  moist. 


SAND,  medium  to  coarse  to  40.6’,  fine  to 
medium  from  40.6-41',  white  to  light 
brown,  firm,  slightly  moist. 


SAND  and  SILT,  fine  to  medium  to  45.5' 
medium  to  coarse  from  45.5-46*,  dark 
brown,  wet  at  45.5’ . 


SAND,  medium  to  coarse,  some  silt,  light 
brown,  poorly  sorted,  loose  to  very 
firm,  wet. 


Total  Depth  *  50' 
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ENGINEERING  -  SCIENCE 

SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


Cl ient  Ealin  AFB _ 

Elite  Blda  .  6001  -  Field  No 


Boring  I.D.  SB6001-1 


Glen  l  na  i  st /Ena  ineer  R.  Surrencv 

Drilling  Method  HSA  4.25  ID _ 

Sampling  Method  Split  Spoon _ 

Date  Started  2/4/92 _ 

Date  Completed  2/4/92 _ 

Dr  i  1  ler  Griner  Drilling  Co. _ 


Borehole  Diameter  (in)  6 

Depth  Drilled  (ft)  64 _ 

Ground  Elevation  (ft)  Not 
Depth  to  Water  (ft)  59.13 
Date  Measured  2/5/92 _ 


measured 


|Page  1  of  3 

Project  I.D.  AT5 10 . 04 
Well  I.D.  MW6001-1 
Date  Installed  2/4/92 
Date  Grouted  2/4/92 

Casing  Material  2"  PVC  Sch .  40 _ 

Screen  Material  same.  0.010  slot 
Casing  Interval  (ft)  0-49 
Screened  Interval  (ft)  49-64 
Sump  Installed?  No 
Well  Depth  (ft)  64 
TOC  Elevation  (ft)  Not  measured 
Water  Level  (ft)  59.13 
Date  Measured  5/5/92 
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LITHOLOGIC  DESCRIPTION 


SAND,  medium  to  coarse,  trace  silt, 
pebbly,  reddish  brown,  very  loose, 
slightly  moist. 


As  above,  well  sorted,  moist,  very 
loose . 


SANO,  medium  to  coarse,  trace  silt, 
reddish  brown,  very  loose,  moist. 


SAND,  fine  to  medium,  some  silt,  trace 
clay,  reddish  brown,  loose,  moist. 


SAND  and  SILT,  trace  clay,  fine  to 
medium,  reddish  brown  to  light  brown, 
loose,  trace  of  black  color  (possibly 
fuel  staining),  slight  fuel  odor, 
moist. 


SAND,  medium  to  coarse,  trace  silt, 
light  brown  to  25*  ,  reddish  brown  from 
25-26’,  slight  fuel  odor,  loose  to 
firm,  slightly  moist. 


GRAPHIC 
LOG 


SW 


SM 


SW 


v-V* \y  y. 
V’y-VWV 

V'VVlfW 

V>  ,v.V\  N 
y-^wyy 


WELL  DIAGRAM 


ENGINEERING  -  SCIENCE 

SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


WELL  DIAGRAM 


LITHOLOGIC  DESCRIPTION 


GRAPHIC 


4,10,  100  175  SAND,  fine  to  medium,  light  gray,  well  SW 

11*11  sorted,  slight  fuel  odor,  loose  to  ;’-vV‘*v 

firm,  slightly  moist.  *.>V;V-7 


9,11,  90  220  SAND,  medium  to  coarse,  trace  silt, 

13*13  reddish  brown  to  35.5*,  light  gray  from 

35.5-36* ,  slight  odor,  slightly  moist. 


5,9,  80  180  sand,  medium  to  coarse,  well  sorted, 

H-14  white,  slight  odor,  loose  to  firm, 

slightly  moist. 


^5 —  X  6,11‘  80  175  SAND,  medium,  well  sorted,  white  to 

16,17  light  pink,  loose  to  firm,  slightly 

moist,  slight  odor. 


5,9,  60  170  as  above. 

13,20 


10,15,  60  60  SAND,  medium,  well  sorted,  white,  no 

17*20  odor,  firm,  moist. 


50—[Y  95  17  As  above,  loose  to  firm,  wet, 


As  above. 


Total  Depth  ®  64* 


>7-6 
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ENGINEERING  -  SCIENCE 

SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


I  i 
it 

Boring  I.D.  SB5024-2 _ 

Geo  log ist/Enaineer  R.  Surrenc 
□rilling  Method  HSA  4,25  ID 
Sampling  Method  Split  Spoon 

Date  Started  2/5/92 _ 

Date  Completed  2/5/92 _ 

Driller  Griner  Drillin 


Borehole  Diameter  (in) 
Depth  Drilled  (ft)  60 
Ground  Elevation  (ft)  _ 
Depth  to  Water  (ft)  57 
Date  Measured  2/5/92 


Page 

Project  I.D.  AT510 . 04 _ 

Well  I.D.  MW6024-1 _ 

Date  Installed  2/5/92 _ 

Date  Grouted  2/5/92 _ 

Casing  Material  2"  PVC  Sch . 
Screen  Material  same.  0.010 
Casing  Interval  (ft)  0-50 
Screened  Interval  (ft)  50-60 

Sump  Installed?  No _ 

Well  Depth  (ft)  60 _ 

TOC  Elevation  (ft)  Not  measu 

Water  Level  (ft)  57 . 85 _ 

Date  Measured  2/5/92 _ 


hj  CD  Q.  ^ 

°  -  5  £ 

CO  o 
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I 
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LITHOLOGIC  DESCRIPTION 


80  10  SAND,  fine  to  coarse,  yellowish  brown, 

very  loose  to  loose,  slightly  moist. 


2,2,  50  10  sand,  fine  to  medium,  trace  silt, 

yellowish  brown,  very  loose,  slightly 
moist. 


85  11  SAND,  fine  to  medium,  some  silt,  reddish 

brown,  very  loose,  slightly  moist. 


As  above  except  very  loose  to  loose. 


7,9,  90  12  SAND,  fine  to  medium,  some  silt,  reddish 

9*11  brown,  loose  to  firm,  slightly  moist. 


SAND,  fine  to  medium,  trace  silt,  white 
to  light  pink,  loose  to  firm, 
moderately  sorted,  slightly  moist. 


ENGINEERING  -  SCIENCE 

SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


WELL  DIAGRAM 


LITHOLOGIC  DESCRIPTION 


GRAPHIC 


5,12.  80  12  SAND,  fine  to  medium,  orangish  brown  to  swv//v*/ 

12,14  white,  firm,  banded,  moderately  /./*;*.;!•*; 

sorted,  slightly  moist.  vV;*>V;V 


5,9,  80  12  4S  above  except  loose  to  firm. 

16 , 14 


5.9,  75  450  SAND,  fine  to  medium,  white,  loose  to 

13, 15  firm,  well  sorted,  no  odor,  slightly 

moist . 


45—  Y  6.14,  80  600  SAND,  fine  to  medium,  trace  silt,  white, 

A  14,16  firm,  well  sorted,  no  odor,  very  moist. 


9,11, 

19,21 


90  200  4s  above  except  firm  to  very  firm,  no 

odor,  moist. 


11,14,  90  240  SAND,  fine  to  medium,  well  sorted,  light 

18  *16  brown  to  white,  firm,  no  odor,  moist  to 

55.7*,  wet  at  55.7*. 


0,0,  50  35  sand,  fine  to  medium,  trace  silt, 

4.5  orangish  brown,  very  loose  to  loose, 

no  odor,  wet. _ _ 

Total  Depth  »  60* 


BMLTINU6 


ENGINEERING  -  SCIENCE 

SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


1  i 

ite  Blda.  792  -  Edlin  Main 

Boring  I.D.  SB792-1 _ 

Geoloaist/Enaineer  R.  Surrenc 
Drilling  Method  HSA  4.25  ID 
Sampling  Method  Split  Spoon 

Date  Started  2/10/92 _ 

Date  Completed  2/10/92 _ 

Driller  Griner  Dr i 

Borehole  Diameter  (in)  _6 _ 

Depth  Drilled  (ft)  13 _ 

Ground  Elevation  (ft)  Not  meast 
Depth  to  Water  (ft)  Not  measuri 
Date  Measured  2/11/92 _ 


Page  1  of  1 

Project  I.D.  AT510 . 04 _ 

Well  I.D.  MW792-1 _ 

Date  Installed  2/10/92 _ • 

Date  Grouted  2/11/92 _ 

Casing  Material  2"  PVC  Sch .  40 _ 

Screen  Material  same.  0.010  slot _ 

Casing  Interval  (ft)  0-3 _ 

Screened  Interval  (ft)  3-13 _ 

Sump  Installed?  No _ 

well  Depth  (ft)  _13 _ 

TOC  Elevation  (ft)  Not  measured 

Water  Level  (ft)  Not  measured _ 

Date  Measured  2/11/92 _ 


K 

il 


LITHOLOGIC  DESCRIPTION 


SAND,  fine  to  medium,  moderately  sorted, 
tan  to  light  brown,  slightly  moist. 


SAND,  fine  to  medium,  moderately  sorted, 
tan  to  white,  very  loose,  wet. 


GRAPHIC 


1,3,  50  34  sand,  medium  to  coarse,  trace  silt, 

3. 6  poorly  sorted,  tan  to  white,  very  loose 

to  loose,  wet. 


3 

{  «)H 
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ENGINEERING  -  SCIENCE 

SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


1 lent  Ealin  AFB 
ite  Blda.  91129 

Boring  I.D.  SB91129-2 _ 

Geo  log  ist/Eng  ineer_R_t__Su! 
Drilling  Method  HSA  4 . 25 
Sampling  Method  Split  So 

Date  Started  2/3/92 - 

Date  rnmnleted  2/3/92 
Dr i 1 ler  Griner  Drilling 
Borehole  Diameter  (in)  _6 
Depth  Drilled  (ft)  14 
Ground  Elevation  (ft)  No 
Depth  to  Water  (ft)  9.73 
Date  Measured  2/4/92 


2j  g_ 

c n 


Surrenc 
95  ID 


Project  I.D.  AT510 
Well  I.D.  MW91129- 
Date  Installed  2/3 
Date  Grouted  2/3/9 
Casing  Material  2” 
Screen  Material  sa 
Casing  Interval  (f 
Screened  Interval 
Sump  Installed?  No 
Well  Depth  (ft)  14 
TOC  Elevation  (ft) 
Water  Level  (ft)  _9 
Date  Measured  2/4/ 


Page 


'3/92 _ 

£92 _ 

=>"  pvc  sch. 
same.  0.010 
(ft)  0-4 
1  (ft)  4-14 


LITHOLOGIC  DESCRIPTION 


m 

I 

i 

I 

p 

1 

% 


3  I  SAND,  medium  to  coarse,  trace  silt, 

reddish  brown,  shell  fragments,  asphalt 
fragments,  loose,  slightly  moist. 


75  200  SAND  and  SILT,  reddish  brown,  wood 

fragments,  very  loose  to  loose,  gray 
sand  at  5.5*,  slightly  moist,  wet  at 
5.8* . 


*3  SAND,  fine  to  medium,  some  silt,  black, 
wood  fragments  at  10‘,  slight 
organic  odor,  very  loose  to  loose,  wet. 


SAND,  medium  to  coarse,  white,  wood 
fragments  at  15',  very  loose  to  firm, 
well  sorted,  wet. 


ENGINEERING  -  SCIENCE 

SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


1  i 
it 

Boring  I.D.  SB981-1 _ 

Geo  log ist /Eno ineer  R.  Surrenc 
Drilling  Method  HSA  4,25  ID 
Sampling  Method  Split  Spoon 

Date  Started  2/10/92 _ 

Date  Completed  2/10/92 _ 

Dr i 1 ler  Griner  Drilling  Co. 

Borehole  Diameter  (in)  _6 _ 

Depth  Drilled  (ft)  _44 _ 

Ground  Elevation  (ft)  Not  mea 
Depth  to  water  (ft)  41.32 
Date  Measured  2/11/92 
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BLOWS/6  IN 

X  REC. 

HNu/OVA 

(ppm) 

LITHOLOGIC  DESCRIPTION 

Hand 

Auger 

100 

5 

SAND,  fine  to  medium,  moderately  sorted, 
tan  to  light  brown,  slightly  moist. 

l.i. 
l  .  l 

70 

600 

As  above  except  brown  and  very  loose. 

1.1. 

1 .2 

80 

320 

SAND,  fine  to  medium,  moderately  sorted, 
brown,  very  loose,  slightly  moist. 

1.3. 

3.5 

90 

360 

SAND,  fine  to  medium,  trace  silt, 
moderately  sorted,  yellowish  brown  to 
tan,  very  loose  to  loose,  slightly 
moist. 

6.9, 

12.15 

80 

80 

SAND,  fine  to  medium,  well  sorted, 
orangish  brown,  loose  to  firm,  slightly 
moist. 

3.9. 

13.17 

80 

12 

SAND,  fine  to  medium,  well  sorted, 
orangish  brown  to  white,  loose  to  firm, 
slightly  moist. 

Bentonite 

Seal 


ENGINEERING  -  SCIENCE 

SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


Cl ient  Ealin  AFS 


Site  Blda .  981  -  Ealin  Main 

Boring  I.D.  SB981-1 - 


Geo  log  ist  R.  Surrenc v 
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Project  I.D.  AT5 10 . 04 
Well  I.D.  MW981-1 


Date  Installed  2/10/92 
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LITHOLOGIC  DESCRIPTION 


GRAPHIC 
LOG 


WELL  DIAGRAM 


X 


35-X 


9.18. 

25,31 


9,13. 

18,27 


80 


13 


80 


12 


SAND,  medium  to  coarse,  poorly  sorted, 
orangish  brown  to  white,  firm  to  dense, 
slightly  moist. 


SAND,  fine,  well  sorted,  white,  firm  to 
very  firm,  slightly  moist. 


SW 


4(H 


6,10, 

19,25 


50 


11 


45- 


6,15, 

19,52 


70 


11 


SAND,  medium  to  coarse,  poorly  sorted, 
light  gray  to  white,  loose  to  very 
firm,  wet. 


SAND,  medium  to  coarse,  poorly  sorted, 
brown,  firm  to  very  dense,  wet.  _ 


Total  Depth  =  44' 
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Screened  Interval 


ENGINEERING  -  SCIENCE 

SOIL  BORINS  LOS  AND  WELL  CONSTRUCTION  RECORD 


Page 


1  i 
it 

Boring  T - □ •  SB9990-1 - 

Geologist/Eng ineer  R.  Surrenc 
Drilling  Method  HSA  4 . 25  ID 
Sampling  Method  Split  Spoon 

Date  Started  2/13/92 _ 

Date  Completed  2/13/92 _ 

Dr i 1 ler  Griner  Dr i I 
Borehole  Diameter  (in)  _6 
Depth  Drilled  (ft)  12 
Ground  Elevation  (ft)  No 
Depth  to  Water  (ft)  2  ■  82 
Date  Measured  2/13/92 


Project  I . D ■  AT510 . 04 

Well  I.D.  MW9990-1 _ 

Date  Installed  2/13/92 

Date  Grouted  2/13/92 _ 

Casing  Material  2"  PVC  Sc 
Screen  Material  same .  0 ,C 

Casing  Interval  (ft)  0-2 
Screened  Interval  (ft)  _£>: 

Sump  Installed?  No _ 

Well  Depth  (ft)  12 _ 

TOC  Elevation  (ft)  Not  tru 

Water  Level  (ft)  2.82 _ 

Date  Measured  2/13/92 


n  — 1 

UJ  «  ^ 


post  100 
Hole 
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LITHOLOGIC  DESCRIPTION 


SANO,  fine,  light  brown,  slightly  moist. 


SAND,  fine,  white,  very  loose  to  firm, 
wet . 


SAND,  fine,  gray,  very  loose  to  loose, 
wet . 


S-I4- 


eauraisi-ciBC 

MU  Nv8isp»l  S@£8rt 


Form  2 
Moraia-Kina 

Mil  Rt&srt 


m  Form  2 

®  Sill  Bwsigpa®!  tnc®^ 

'  * 

Sill 

u&Rtiim  j&uLhSOL* 
Pmsmt  feui  h'ffiio- 
9wl@§a®fc  Ptrforai  1 


■l*tt/Lr+  field  \  eHl2fi 


Uta  S«ll  IniUlleSi  2.-3- 

04ta  -dwiwsat  lMaa»  2.  -  1 2-  -  <?2. 

94ts  Bwlflgasit  Ca^lat^i  P>  -  13-  -<?2- 


Tlaa  §*wl8p»t  l««u 
Tioa  Bawlsp®®*  Coajlataii. 
Brills  IHtMi. _ 


tall  8®ptlss. 


Sal!  UmW 


@f  toll  (af8-^8t8lfl8M»tll  16.10 

. 

(t.8.1 


*p  J 
0=J'^)  I 


§f  in 


'cK3 


^  '  <t.  SI  '  16o 


'  ss  ''l.  Si  5  -r?o 


5  770 


CfflWSlffl  FKtQfS 
(Hi/ft) 

2  iac6  1.1.  taIM.MI 
4  ifidi  t.l.  tall*4.433 
i  iacb  I.i.  tall«l.4tt 


tadajft 


CcaBSSitS 


rf.o  ' 


'  =:.  -  • :  f ’c  • 


Form  2 


Bell  (tamlepsat  8«grt 


M  Z  4m  *1 


Ml  l.&.i  ££J33£  d. 

IflgatiMi  g$U± 

Prsjset  Oa.i  AT^O-O.1 


Otwlopat  Psrfemnl  Its 

Bawl e$*at  Suosmssd  In  -Sdr^ 

§®v®lgfSMt  Bttfcfld 8 _ $K — JLalrC _„ . . . . . . . 


tats  Hell  [natallirtt  ’2-13’ -<?a 
8*ta-B«r®l8fwi0l  I  (fra  sag  2-/3- 

Oats  Uvalsgasst  Casaletads  2  zLh 

TU»  Uwlsfwat  Owaat  (^l _ 

Tla*  Uvslepsaat  ZmlitMt  l*  TV 

•rtlli*|  V-  -s'  id 


Bail  Bsstfci  /3- 
taa^  tottas  @f  tell 
lUtsr  Lfiwali  *f  33- 
MI  OlMtsr  (1.8.1 


Z&mmm  Pastera 
(fal/ft) 

l  iscl  1.9.  M14.MJ 
$  iscl  t.l.  MM.M 
4  iae&  1.9.  MM.(72 


.  •  ■  ■  ;  ■:  ■■:■  ,.::r|.  .: ?;  ^  '  '  -.  !'.;■'  •'  -:.  !'•  •  :'V.  .;■•■  :  '  "  ’  -  -  '■  ■  ^  'J|!- 


APPENDIX  B 
ANALYTICAL  DATA 


ANALYTICAL  DATA 
BATCH  8794 


ENGINEERING-SCIENCE 


MEMORANDUM 

March  30, 1992 


To:  File 

From:  J.  A.  Banton 

Subject:  Eglin  AFB,  Job  No.  AT5 10.04 

Data  Review,  UST  Sites 
Batch  8794 


TPH  (E418.1)  analyses  met  QA/QC  criteria  for  holding  times,  blanks,  and 
matrix  spike/matrix  spike  duplicates. 

BETX  and  MTBE  (E602)  analyses  met  QA/QC  criteria  for  holding  times, 
blanks,  matrix  spike/matrix  spike  duplicate,  and  surrogate  recoveries.  Benzene 
results  that  were  analyzed  by  E602  failed  to  meet  USAF  maximum  allowable 
detection  limits;  however,  the  detection  limits  did  meet  Florida  petroleum 
contamination  site  clean-up  criteria  maximum  allowable  detection  limits. 

EDB  (E504)  analyses  met  QA/QC  criteria  for  holding  times,  LCS  matrix 
spike/matrix  spike  duplicate,  and  surrogate  recoveries. 

Lead  (E239.2)  analyses  met  QA/QC  criteria  for  holding  times.  The  matrix 
spike/matrix  spike  duplicate  had  a  low  percent  recovery.  The  lead  result  in  sample 
MW4204  was  flagged  "J"  due  to  this  problem. 

1,2-DCE  (E601)  analyses  met  QA/QC  criteria  for  holding  times,  blanks,  matrix 
spike/matrix  spike  duplicate,  and  surrogate  recoveries. 

PAH  (E610)  analyses  met  criteria  for  blanks  and  surrogate  recoveries.  The 
samples  MW91129-1,  MW9160-1,  MW6024-1,  MW6001,  MW4204,  and  UST-ER1 
exceeded  holding  times  criteria.  All  the  compounds  were  flagged  in  the  associated 
samples  "UJ"  along  with  the  detection  limit  due  to  this  problem.  The  compounds 
naphthalene,  acenaphthylene,  acenaphthene,  benzo-(a)-anthracene,  chrysene,  and 
dibenzo(a,h)anthracene/  indeno(l,2,3-cd)pyrene  had  low  percent  recovery  in  the 
matrix  spike/matrix  spike  duplicate.  These  compounds  were  flagged  "J"  due  to  this 
problem  in  sample  MW4204  (the  spiked  sample).  In  addition,  the  RPDs  for  all  the 


e>'\ 


AT510\923J189 


ENGINEERING-SCIENCE 


Memorandum  to  File 
Page  2 

March  30,  1992 

compounds  in  the  matrix  spike/matrix  spike  duplicate  did  not  meet  criteria.  This 
problem  require  no  flagging  activity. 

ENGINEERING-SCIENCE,  INC. 

/ J.  A.  Banton 
'  Chemist,  ES  Atlanta 


AT510\923J189 


Southwest  Laboratory 
of  Oklahoma,  Inc. 


March  20,  1992 


Ola  Awosika 

ENGINEERING  SCIENCE,  INC. 

57  Executive  Park  South,  Suj.te^^O 
Atlanta,  GA  30329 

Project:  AT  510 

SWLO  Episode  #:  879.4.ci>l  -  8794.10 


Dear  Mr.  Awosika  :f§ 

Enclosed  we  submitting  the  analytical  results  for  your 

samples  received  in.;. our .^laboratory  on  February  20,  1992  for 
the  aboveji&aptioned  pfbject . 

If,  in  yo^r  review Jf you  should  have  any  questions  or  require 
additional  information,  please  call. 

Sincerely, 

Daryl  Alstatt 
Project  Officer 


DA/rb 

Enclosures 


1700  West  Albany  •  Broken  Arrow,  OK  74012 
(918)251-2858  •  Fax  (918)  251-2599 
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CHAIN  OF  CUSTODY  RECORD 


n  q  & m  (wgmun)  I  _ 

^  V  /'  y*  ObJjCvoA^  .  ^  «"•***  mm B7V 


CHAIN  OF  CUSTODY  RECORD 
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SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

POO  Uesr  Alhanv  •  Broken  Arrow.  Oklahoma  “*+012  •  Office  (918)  251-2858  •  Fax  191*)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8794.01  -  . 10HV 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-19-92 

ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 
SWLO  #:  8794.01  -  .10 

DATE  SUBMITTED:  02-20-92 
DATE  ANALYZED:  02-24-92 

PROJECT:  AT  510 


METHOD  REFERENCE  FOR  1 , 2 - D I CHLOROETHANS  *  EPA  601 


SWLO 


DEf:; 


err, I ent  id 

I  .  D 

UNIT 

_ RESULT 

MW9 1129-1 

8794.01  | 

l.fr 

ug/L 

ND 

MW9 1601-1 

8794.02  | 

|  i .  d:y 

ug/L 

ND 

UST-TBl 

II  8794.03  : 

1  i-o 

ug/L 

ND 

MW6024-1 

||  8794.04  J 

f  1.0 

ug/L 

ND 

MW6001-i:::p:-i:" 

'%,8794.0.5#;:' 

1.0 

ug/L 

ND 

MW4204¥l 

'■'879CW 

1.0 

ug/L 

ND 

usT-iii 

8794.10 

1.0 

ug/L 

ND 

c, 

CD 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
EPA  =  #EPA600/ 4-7 9-020 ,  MARCH  1985 
SM  =  STANDARD  METHOD,  16TH  EDITION 
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SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 


1-00  West  Alhanv  •  Broken  Arrow.  Oklahoma  ~-t012  •  Office  (9181  281-2858  •  Fax  (918)  251-2858 


D  =  SURROGATE  DILUTED  OUT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 
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SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
EPA  =  #EPA600/ 4-79-020 ,  MARCH  1985 
SM  =  STANDARD  METHOD,  16TH  EDITION 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

POO  West  Albany  •  Broken  Arrow.  Oklahoma  ~-+012  •  Office  (918)  251-2858  •  Fax  (918i  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 

SWLO  #  8794 

METHOD  REFERENCE:  EPA  504.1 
PROJECT:  AT  510 

ETHYLENE  DIBROMIDE  QA/QC  SURROGATE  RECOVERIES 

SAMPLE  T.D. _ COMPOUND - ,.L - -  - PERCENT  RECOVER? 


8794.01 

1,1,2, 2 -TETf^CHLOROiTHANE 

108% 

8794.02 

1,1,2, 2-TETFlii^LORfiSETHANE 

109% 

8794.03 

1,1,2, 2 -TETRACBLGROETHANE 

106% 

8794.04 

1 , 1 ,2,2-TSTRACHLOROETHANE 

107% 

8794.05 

1,1,2, 2-TETRA%LORtil5THANE 

111% 

8794.06 

1,1,2, 2  -TETRAC||,OROETHANE 

106% 

8794.10 

1 ,1,  2 , 2-TETRAc|§LOROETHANE 

108% 

REPORT:  8794.01  -  , 10EDBSR 

DATE:  03-20-92 


D  =  SURROGATE  DILUTED  OUT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 


04- 09 '9 


14  :  06 


©918  2512599 


SOUTHWEST  LAB 


@00 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1700  West  Albany  •  Broken  Arrosv,  Oklahoma  74012  •  Office  (918)  251-2858  •  Fax  (918)  251-2S58 

CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8794.01  -  .  10TPH 

57  EXECUTIVE  PARK  SOUTH,  SUITE  S90 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 
SWLO  #:  8794.01  -  .10 

DATE  SUBMITTED:  02-20-92 
DATE  ANALYZED:  02-25-92 

PROJECT:  AT  510 


METHOD  REFERENCE  FOR  TOTAL  PETROLEUM  HYDROCARBON:  EPA  418.1 


SWLO::0|;,..  JIT. 


CLIENT  ID 

I .  D 

:  limit 

UNIT 

MW91129-1 

8794/0#;:. 

"S%5 

mg/L 

ND 

MW9 1601-1 

8794.02 

C.5 

mg/L 

ND 

U5T-TB1 

8794.03  !| 

0.5 

rag/L 

ND 

MW6024-1 

3794 . 04 

0.5 

mg/L 

ND 

MW6C01-1 . 

3794.  (JS- 

0.5 

mg/L 

ND 

MW42Q4PT 

"It  8794. 06 

0.5 

mg/L 

ND 

MW4204-1  DUP 

8794.07 

0.5 

mg/L 

28 

MW4204-1  MS 

4  8794*08 

0.5 

mg/L 

25 

UST-SR1 

f  8794.10 

0.5 

mg/L 

ND 

ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
EPA  =  #EPA600/ 4-79-020,  MARCH  19B5 
SM  =  STANDARD  METHOD,  16TH  EDITION 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1-00  West  Albany  •  Broken  Arrow.  Oklahoma  “4012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8794.01  -  . 10LD 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 
SWLO  #:  8794.01  -  .10 

DATE  SUBMITTED:  02-20-92 
DATE  ANALYZED:  03-04-92 

PROJECT:  AT  510 


METHOD  REFERENCE 

FOR  LEAD: 

ERKi/239  •  2 

SWLO  <;|p 

DEf, 

n.TRNT  TD 

t  *  d 

L#IT 

UNIT _ 

RESULT 

MW91129-1 

''Qa  .  0 

ug/L 

26.6 

MW9 1601-1 

8794. oil| 

.  ftQ 

ug/L 

21.4 

MW6024-1 

3794.04  1 

j|  3. a 

ug/L 

10.2 

MW6001-1 

8794.05  | 

1  3.0 

ug/L 

ND 

MW4204-1  H. 

8794.06 J 

f  3 . 0 

ug/L 

6 . 9  "T 

MW4204-1  OUT 

8794 .  ox,/ 

3.0 

ug/L 

8.0  J 

MW42Q#ii  MS 

3.0 

ug/L 

16.5  J 

UST-ill 

8794.10 

3.0 

ug/L 

ND 

ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
EPA  =  #EPA600 /4- 79-02 0 ,  MARCH  1985 
SM  =  STANDARD  METHOD,  16TH  EDITION 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

POO  VC'esr  Aihanv  •  Broken  Arrow.  Oklahoma  "4012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8794. 01BX 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX :  WATER 
SWLO  #:  8794.01 

METHOD  REFERENCE:  EPA  602 
DATE  SAMPLED  :  02-19-92 

DATE  SUBMITTED:  02-20-92 
DATE  ANALYZED:  02-21-92 

PROJECT:  AT  510 

SAMPLE  ID:  MW91129-1 


BENZENE 

Ik  1.0  jf 

ug/L 

ND 

wn 

TOLUENE 

ug/L 

ETHYLBENZENE  JF 

ug/L 

ND 

XYLENES 

i—* 

O 

ug/L 

ND 

MTBE 

§  1 . 0 

ug/L 

ND 

co 

cn 


4-BROMOFLUOROBENZENE  ( 65-135% ) 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS  ON  ORIGINAL  RUN  AND  RERUN. 

SW  =  TEST  METHODS  FOR  EVALUATING  SOLID  WASTE,  EPA  PUBLICATION  #SW846,  THIRD 
EDITION,  NOVEMBER  1986 
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SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 


:|  l'OO  'X'est  Albany  •  Broken  Arrow  Oklahoma  ”4012  •  Office  (918)  251-2858  •  Fax  (91*)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 


REPORT:  8794. 01P 


DATE:  03-20-92 


SAMPLE  MATRIX :  WATER 
SWLO  #:  8794.01 

DATE  SUBMITTED:  02-20-92 
DATE  EXTRACTED:  02-28-92 
DATE  ANALYZED  :  03-06-92 

METHOD  REFERENCE:  EPA  610 
PROJECT:  AT  510 

SAMPLE  ID:  MW91129-1 


RESULTS  REPORTED  IN  ug/3§|.OR  Parfs  Per  Billion  (PPB) 


NAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE  . 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE  || 

PYRENE  If 

BENZO ( A ) ANTHRACENE 
CHRYSENE  -a' 

3ENZO  (  B )  FLUORANTHE#8¥-  ' 
BENZO ( K) FLUORANTHENE 
BENZO (A) PYRENE 
D I BEN  ZO ( A , H ) ANTHRACENE / 

INDENO (1,2, 3 -CD ) PYRENE  ** 
BENZO (G, H, I ) PERYLENE 


TIOH  LIMI7 

:  RESULTS 

1.0 

ND  T 

1.0 

ND  J 

1.0 

ND"'* 

1.0 

ND  7’ 

1.0 

ND 

1.0 

ND  ~ 

1.0 

ND  ^ 

1.0 

ND  ^ 

1.0 

nd'7 

1.0 

ND  ?' 

1.0 

nd  r 

1.0 

ND  ‘T* 

1.0 

ND  T 

1.0 

ND  T 

1.0 

ND  Z 

1.0 

ND  - 

2-FLUOROBIPHENYL 

p-TERPHENYL 


102.3% 

88% 


ND  =  NONE  DETECTED  ABOVE  QUANTITATION  LIMIT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 

**  =  THESE  COMPOUNDS  COELUTE  (AS  INDICATED  IN  METHOD  610). 
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SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1~00  West  Alhanv  •  Broken  Arrow.  Oklahoma  '-+012  •  Office  (918)  251-2888  •  Fax  (918>  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 


REPORT:  8794. 02BX 

DATE:  03-20-92 


SAMPLE  MATRIX:  WATER 
SWLO  #:  8794.02 

METHOD  REFERENCE:  EPA  602 
DATE  SAMPLED  :  02-19-92 

DATE  SUBMITTED:  02-20-92 
DATE  ANALYZED:  02-21-92 

PROJECT:  AT  510 

SAMPLE  ID:  MW91601-1 


;ft;  SJET. 

PARAMETER _ .  . - UMU - RESULTS 


GAS  CHROMATOGRAPHY 


BENZENE 

1|,  i .  o  Jr 

ug/L 

ND 

TOLUENE 

1.0 

ug/L 

ND 

ETHYLBENZENE  JjF 

'1.0 

ug/L 

ND 

XYLENES 

4  l .  o 

ug/L 

ND 

MTBE 

i?  i.o 

ug/L 

ND 

oa/oc  surrogate  recoveries 
4 -BROMOFLUOROBEN  Z ENE  (65-135%)  96% 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS  ON  ORIGINAL  RUN  AND  RERUN. 

SW  =  TEST  METHODS  FOR  EVALUATING  SOLID  WASTE,  EPA  PUBLICATION  #SW846,  THIRD 
EDITION,  NOVEMBER  1986 
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SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

POO  West  Albany  •  Broken  Arrow.  Oklahoma  >4012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX:  WATER 
SWLO  #:  8794.02 

DATE  SUBMITTED:  02-20-92 
DATE  EXTRACTED:  02-28-92 
DATE  ANALYZED  :  03-06-92 

METHOD  REFERENCE:  EPA  610 
PROJECT:  AT  510 

SAMPLE  ID:  MW91601-1 


REPORT:  8794. 02P 

DATE:  03-20-92 


RESULTS  REPORTED  IN  ug/ifgOR  Parjlji  Per  Billion  (PPB) 


RESULTS 

NAPHTHALENE 

F  "%  1.0 

nd7~ 

ACENAPHTHYLENE 

I!  i  .  o 

ND  X 

ACENAPHTHENE 

If  1.0 

ND  ^ 

FLUORENE  1 

if  1  • 0 

ND  1 

PHENANTHRENE 

ND  J 

ANTHRACENE 

i .  o 

ND  f 

FLUORANTHENE  ill 

4  1 . 0 

ND  7 

PYRENE 

®  1 . 0 

ndX 

BENZO ( A ) ANTHRACENE 

1 . 0 

ND  v 

ND  r" 

CHRYSENE  ^ 

1*0 

BENZO ( B ) FLUORANTHENE1  " 

1.0 

ND  '■ 

BENZO ( K ) FLUORANTHENE 

1.0 

ndT 

BENZO (A) PYRENE 

1.0 

ND  7 

DIBENZO(A,H) ANTHRACENE / 

1.0 

ND  * 

INDENO (1,2, 3 -CD ) PYRENE 

★  *  1.0 

ND  ? 

BENZO (G, H, I ) PERYLENE 

1.0 

ft* /or  SURROGATE  RECOVERIES 

ND  ^ 

2 -FLUOROBIPHENYL 
p-TERPHENYL 


95.8% 

84.8% 


Cp, 

ct: 


ND  =  NONE  DETECTED  ABOVE  QUANTITATION  LIMIT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 

**  =  THESE  COMPOUNDS  COELUTE  (AS  INDICATED  IN  METHOD  610). 
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SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1~00  Wesr  Albany  •  Broken  Arrow.  Oklahoma  “*4012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8794. 03BX 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX:  WATER 
SWLO  #:  8794.03 

METHOD  REFERENCE:  EPA  602 
DATE  SAMPLED  :  02-19-92 

DATE  SUBMITTED:  02-20-92 
DATE  ANALYZED:  02-21-92 

PROJECT:  AT  510 

SAMPLE  ID :  UST-TB1 


DET.  '  :  %|f  . 

prramkter _ ;:;y  . - UMI1 - RESULTS 

GAS  CHROMATOGRAPHY 

BENZENE 
TOLUENE 
ETHYLBENZENE 
XYLENES 
MTBE 


4-BROMOFLUOROBENZENE  (65-135%)  91% 


NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 

ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS  ON  ORIGINAL  RUN  AND  RERUN. 

TEST  METHODS  FOR  EVALUATING  SOLID  WASTE,  EPA  PUBLICATION  #SW846,  THIRD 
EDITION,  NOVEMBER  1986 


ND  = 
B  = 
J  = 

★  =S 

sw  = 


1 . 0 

ug/L 

ND 

ug/L 

ND 

“ST6 

ug/L 

ND 

1.0 

ug/L 

ND 

1.0 

ug/L 

ND 

OA/OC  SURROGATE  RECOVERIES 


6-  Ife 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1^00  Wesr  Albany  •  Broken  Arrow.  Oklahoma  “4012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8794. 04BX 

57  EXECUTIVE  PARK  SOUTH,  .SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 
SWLO  #:  8794.04 

METHOD  REFERENCE:  EPA  602 
DATE  SAMPLED  :  02-19-92 

DATE  SUBMITTED:  02-20-92 
DATE  ANALYZED:  02-21-92 

PROJECT:  AT  510 

SAMPLE  ID:  MW6024-1 


DET. 


BENZENE 

11:,  1 . 0  Jf 

ug/L 

ND 

TOLUENE 

ug/L 

ND 

ETHYLBENZENE  |fr 

ug/L 

ND 

XYLENES 

1.0 

ug/L 

ND 

MTBE 

1  1.0 

ug/L 

ND 

rvj 

m 


4-BROMOFLUOROBENZENE  (65-135%)  84% 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS  ON  ORIGINAL  RUN  AND  RERUN. 

SW  =  TEST  METHODS  FOR  EVALUATING  SOLID  WASTE,  EPA  PUBLICATION  #SW846,  THIRD 
EDITION,  NOVEMBER  1986 
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SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1*00  West  Albany  •  Broken  Arrow.  Oklahoma  ^+012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8794. 04P 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX :  WATER 
SWLO  #:  8794.04 

DATE  SUBMITTED:  02-20-92 
DATE  EXTRACTED:  02-28-92 
DATE  ANALYZED  :  03-06-92 

METHOD  REFERENCE:  EPA  610 
PROJECT:  AT  510 

SAMPLE  ID:  MW6024-1 

RESULTS  REPORTED  IN  ug/?||OR  Parjp  Per  Billion  ( PPB ) 


om.WTTCT.FAR  AROMATIC  HYDROCARBONS  DETECTION  LIMIT 

RESULTS 

NAPHTHALENE 

1.0 

ND"' 

ACENAPHTHYLENE 

1.0 

nd  r 

ACENAPHTHENE 

1.0 

nd  r 

FLUORENE 

1.0 

ndt 

PHENANTHRENE 

1.0 

ND  '~f 

ANTHRACENE 

1.0 

ND  T 

FLUORANTHENE  If 

1.0 

ND  T 

PYRENE 

1.0 

ndT 

BENZO ( A ) ANTHRlfepNE 

1.0 

ND-7* 

CHRYSENE 

1.0 

ndT 

3ENZO  (  B )  FLUORANTkfiNBt  ^’ 

1.0 

ndT" 

BEN  ZO ( K ) FLUORANTHENE 

1.0 

ND  ’r 

BENZO( A) PYRENE 

1.0 

NDT 

DIBENZO(A, H) ANTHRACENE / 

1.0 

NDT 

INDENO (1,2, 3 -CD ) PYRENE 

*★ 

1.0 

ND  v 

'-r- 

BENZO  (G,H,  I )  PERYLENE 

1.0 

ND  7 

OA/OC  SURROGATE 

RECOVERIES 

2 -FLUOROB I PHENYL 

76.5% 

p-TERPHENYL 

82.2% 

ND  =  NONE  DETECTED  ABOVE  QUANTITATION  LIMIT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 

,*  =  THESE  COMPOUNDS  COELUTE  (AS  INDICATED  IN  METHOD  610). 


6-1  f 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1~00  West  Albany  •  Broken  Arrow.  Oklahoma  “a012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8794. 05BX 

57  EXECUTIVE  PARK  SOUTH,  .SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX:  WATER 

SWLO  #:  8794.05 

METHOD  REFERENCE:  EPA  602 

DATE  SAMPLED  :  02-19-92 

DATE  SUBMITTED:  02-20-92  1f|. 

DATE  ANALYZED:  02-21-92 

PROJECT:  AT  510  ; 

SAMPLE  ID:  MW6001-1 


.  •  :•  DJBT  .  ::i  '' 

PARAMETER _ LUCRE.  - UHII - RESULTS 


GAS  CHROMATOGRAPHY 


BENZENE 

1|,  1  •  0  M 

ug/L 

ND 

TOLUENE 

ug/L 

ND 

ETHYLBENZENE  W 

ug/L 

ND 

XYLENES 

m  1  * 0 

ug/L 

ND 

MTBE 

.§  i .  o 

ug/L 

ND 

OA/OC  SURROGATE  RECOVERIES 

4-BROMOFLUOROBENZENE  (65-135%)  90% 


r-,1 

cn 

ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT  7 

B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION  -- 

*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS  ON  ORIGINAL  RUN  AND  RERUN. 

SW  =  TEST  METHODS  FOR  EVALUATING  SOLID  WASTE,  EPA  PUBLICATION  #SW846,  THIRD 
EDITION,  NOVEMBER  1986 
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SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

POO  Wesr  Albany  •  Broken  Arrow.  Oklahoma  "4012  •  Office  (918)  251-2858  •  Fax  (018)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8794. 05P 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX:  WATER 

SWLO  #:  8794.05 

DATE  SUBMITTED:  02-20-92 

DATE  EXTRACTED:  02-28-92 

DATE  ANALYZED  :  03-06-92 

METHOD  REFERENCE:  EPA  610  1| 

PROJECT:  AT  510 

SAMPLE  ID:  MW6001-1 


RESULTS  REPORTED  IN  ug/:||OR  Parts  Per  Billion  (PPB) 


Dr»T.V"MTTn\FAR  AROMATTC  HYDROCARBONS 

UHTBCTIOM  LIMIT 

RESULTS 

NAPHTHALENE 

1 . 0 

nd(t 

ACENAPHTHYLENE 

!  l.o 

ND  X 

ACENAPHTHENE  It 

1  1  • 0 

ND  T 

FLUORENE  ....  %. 

1.0 

ND 

PHENANTHRENE  ,•>.:•  si?" 

1.0 

ND  T 

ANTHRACENE  0* 

1.0 

ND  T 

FLUORANTHENE  If 

1.0 

ND  7 

PYRENE 

1.0 

ND  X 

BENZO ( A ) ANTHRACENE 

1.0 

NDT 

CHRYSENE  _  . 

1.0 

ndX 

BENZO  ( B )  FLUORANTtffiWt®  ::i:' 

1.0 

ND  X 

BENZO ( K ) FLUORANTHENE 

1.0 

nd; 

BENZO (A) PYRENE 

1.0 

ND  T 

D I BEN ZO ( A , H ) ANTHRACENE / 

1.0 

ND  sJ 

INDENO (1,2,3 -CD ) PYRENE  ** 

1.0 

ND  7 

BENZO (G, H, I ) PERYLENE 

1.0 

ND  T 

QA/OC  SinMtOOATB  RgCOViralES 

2-FLUOROBIPHENYL  59 . 1% 

p-TERPHENYL  57.2% 


c-> 

cn 


ND  =  NONE  DETECTED  ABOVE  QUANTITATION  LIMIT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 

**  =  THESE  COMPOUNDS  COELUTE  (AS  INDICATED  IN  METHOD  610). 


6-2^ 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1”00  West  Albany  •  Broken  Arrow.  Oklahoma  ~4012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX:  WATER 
SWLO  #:  8794.06 

METHOD  REFERENCE:  EPA  602 
DATE  SAMPLED  :  02-19-92 

DATE  SUBMITTED:  02-20-92 
DATE  ANALYZED:  02-21-92 

PROJECT:  AT  510 

SAMPLE  ID:  MW4204-1 


DET. 


4-BROMOFLUOROBENZENE  (65-135%)  82% 


NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 

ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS  ON  ORIGINAL  RUN  AND  RERUN. 

TEST  METHODS  FOR  EVALUATING  SOLID  WASTE,  EPA  PUBLICATION  #SW846,  THIRD  . 
EDITION,  NOVEMBER  1986 


ND  = 
B  = 
J  = 
*  = 

SW  = 


REPORT:  8794. 06BX 

DATE:  03-20-92 


6-2./ 


zm 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1~00  Wesr  Albany  •  Broken  Arrow.  Oklahoma  ~4012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8794. 06P 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX :  WATER 
SWLO  #:  8794.06 

DATE  SUBMITTED:  02-20-92 
DATE  EXTRACTED:  02-28-92 
DATE  ANALYZED  :  03-06-92 


METHOD  REFERENCE:  EPA  610 
PROJECT:  AT  510 

SAMPLE  ID:  MW4204-1 

RESULTS  REPORTED  IN  ug/:;||;t)R 

POT.vrnirn\FAR  aromattc  hydrocarbons 

Part#  Per  Billion 

ftBTgCTIOM  LIMIT 

(  PPB ) 

RESULTS 

NAPHTHALENE  Hi. 

1.0 

ND  7* 

ACENAPHTHYLENE 

1.0 

ND  7 

ACENAPHTHENE 

1.0 

ND  7 

FLUORENE  1|..%  ,.:|f 

1.0 

ND  J 

PHENANTHRENE  Fj|w.  .,..551:1 W 

1.0 

ND  T 

V 

ANTHRACENE  ..|:F 

1.0 

ND  r 

FLUORANTHENE  J|f 

1.0 

ND  T 

PYRENE  !': 

1.0 

ND  r 

BENZO ( A ) ANTHRACENE 

1.0 

ND  J" 

CHRYSENE  ’  ^ . 

1.0 

ND7" 

BENZO  ( B )  FLUORMITOTiWR^' 

1.0 

NDT 

BENZO ( K) FLUORANTHENE 

1.0 

ND  7 

BENZO (A) PYRENE 

1.0 

ND  T 

D IBENZO ( A, H) ANTHRACENE / 

1.0 

ND  X 

INDENO(l, 2, 3-CD) PYRENE  ** 

1.0 

ND  7 

BENZO ( G , H , I ) PERYLENE 

1.0 

ND  T 

OA/OC  StlWBOOATB  RECOVERIES 

2-FLUOROBIPHENYL  74.6% 

p-TERPHENYL  80 . 0% 


ND  =  NONE  DETECTED  ABOVE  QUANTITATION  LIMIT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 

**  =  THESE  COMPOUNDS  COELUTE  (AS  INDICATED  IN  METHOD  610). 
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SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

POO  West  Albany  •  Broken  Arrow.  Oklahoma  — -40 1 2  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS  ON  ORIGINAL  RUN  AND  RERUN. 

SW  =  TEST  METHODS  FOR  EVALUATING  SOLID  WASTE,  EPA  PUBLICATION  #SW846,  THIRD 
EDITION,  NOVEMBER  1986 


6-23 


ND  =  NONE  DETECTED  ABOVE  QUANTITATION  LIMIT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 

**  =  THESE  COMPOUNDS  COELUTE  (AS  INDICATED  IN  METHOD  610). 


6-34- 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1~00  NJCVst  Albany  •  Broken  Arrow.  Oklahoma  ”4012  •  Office  (918)  251-2858  •  Fax  (918)  ’*1-2858 

ANALYTICAL  REPORT 


ENGINEERING-SCIENCE  INC.  REPORT:  8794 

57  EXECUTIVE  PARK  SOUTH 
ATLANTA,  GEORGIA  30392 


REPORT  DATE:  03/13/92 


SWLO  IDENTIFICATION 

SAMPLE  NO.:  8794.01-8794.10 

DATE  RECEIVED:  02/20/92 


OA/QPilfei::^,. 

DESCRIPTION 

I^am^er 

RESULTS 

METHOD  BLANK 

03/04/92 

<  3.0  ug/L 

BLANK  SPIKE 

03/04/92,|Pp: 

96%  RECOVERY 

MATRIX  SPIKE 

MW204-JJ 

LEAD 

48%  RECOVERY 

DUPLICATE 

MW2Q4-%. 

iJKd 

14.76%  RPD 

\& 


V  A.  - 


&-3S 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

POO  West  Albany  •  Broken  Arrow.  Oklahoma  ~-t012  •  Office  (918)  251-2888  •  Fax  (918)  281-2888 


CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
hTTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 
SWLO  #:  METHOD  BLANK 
DATE  ANALYZED  :  02-24-92 

METHOD  REFERENCE:  EPA  601 
PROJECT:  AT  510 

SAMPLE  ID:  BLANK 


REPORT:  8794a 

DATE:  03-19-92 


RESULTS  REPORTED  IN  ug/L.  QR  Page's  Per  Billion  (PPB) 


HALOGENATED 

VOLATILES 


1 , 2 -DICHLOROETHANE 


:  DE*%,. 

LIMIT 

li .  o 


RESULTS 

ND 


OA/OC  SURROGATE  RECOVERIES 

CIS-1, 2-DICHLOROETHENE  (65%-135%)  94% 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

roo  West  Albany  •  Broken  Arrow.  Oklahoma  ~4012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8794b 

57  EXECUTIVE  PARK  SOUTH,  SUIT.E  590 

ATLANTA,  GA  30329  DATE:  03-19-92 

ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 

SWLO  #  8794.08  -  .09  (MS/MSD) 

DATE  ANALYZED  :  02-24-92 

METHOD  REFERENCE:  EPA  601 

PROJECT:  AT  510 

SAMPLE  ID:  MW4202-1  (MS/MSD) 


tmTyvnnjn'TRD  vot.jvttt.fs 

matwt#!m*CT/MATRTX  SPIKE  DUPLICATE  RECOVERY 

SPfKE 

SAMPLE  1 

MS 

AMT  FOUND 

PERCENT 

ccirc. 

CONC  . 

i  MS  CONC. 

PERCENT 

MSD  CONC. 

RECOVERY 

PERCENT 

(uo/Ll 

( 119/Li 

(ug/10 — 

1 , 2 -D I CHLOROE THANK/  20.0 

iiiiSff 

17.2 

86.0 

18.4 

92.0 

6.7 

SURROGATE  RECOVERIES 

MS  CIS-1, 2-DICHLOROETHENE  100% 

MSD  CIS-1, 2-DICHLOROETHENE  97% 


&-21 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1"00  Wesr  Albany  •  Broken  Arrow.  Oklahoma  “4012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8794c 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX:  WATER 
SWLO  #:  METHOD  BLANK 
METHOD  REFERENCE:  EPA  602 
DATE  ANALYZED:  02-21-92 

PROJECT:  AT  510 

SAMPLE  ID:  BLANK  ft 


PARAMETER 

Dm 

liHe. 

GAS  CHROMATOGRAPHY 

BENZENE 

1  •  o  11 

ug/L 

ND 

TOLUENE  || 

1  •  0  :1 

ag/L 

ND 

ETHYLBENZENE 

i.o  Jr 

ug/L 

ND 

XYLENES  ,,r..  ^ 

l.J}# 

ug/L 

ND 

MTBE  JT 

i  siifo 

ug/L 

ND 

pA/OC  SURROGATE  RECOVERIES 

4-BROMOFLUOROBENZENE  (65-135%)  86% 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS  ON  ORIGINAL  RUN  AND  RERUN. 

SW  =  TEST  METHODS  FOR  EVALUATING  SOLID  WASTE,  EPA  PUBLICATION  #SW846,  THIRD 
EDITION,  NOVEMBER  1986 


V*. 

V. 


i  * 


6-PT 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1"00  West  Albany  •  Broken  Arrow.  Oklahoma  ^4012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT: 


ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX:  WATER 
DATE  ANALYZED:  02-21-92 
SWLO  #:  8794  (MS/MSD) 

PROJECT:  AT  510 

SAMPLE  ID:  MW4204-1 


REPORT:  8794d 

DATE:  03-20-92 


BTBX  MATRIX  SPIKg/MATRI*  SPIKE  DBELICAIE 


MATRIX  SPIKE 


SPIKE  CONC «; 

is 

CONC. 

PERCENT 

(ug/L)  Jf 

(ugpL) 

(ug/L) 

RECOVERY 

BENZENE 

10.0  % 

0  4 

9.9 

99.3% 

TOLUENE 

k  QJP 

9.3 

93.1% 

ETHYLBENZENE 

,#10.0 

0 

9.4 

94.4% 

TOTAL  XYLENES 

0  30.0 

0 

29.4 

98.1% 

MTBE 

40.0 

0 

44.6 

111.5% 

WmmiSiiKE  dup 

PERCENT 

REC. 

RECOVERY  PERCENT 

NSD  CONC. 

(ug/L) 

(ug/L) 

DIFFERENCE 

BENZENE 

10.1 

100.9% 

1.60% 

TOLUENE 

9.5 

95.4% 

2.44% 

ETHYLBENZENE 

9.8 

98.0% 

3.74% 

TOTAL  XYLENES 

30.4 

101.3% 

3.21% 

MTBE 

42.4 

106.0% 

5.1% 

3-2°) 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

roo  West  Albanv  •  Broken  Arrow.  Oklahoma  "*4012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8794e 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 
SWLO  #:  METHOD  BLANK 


METHOD  REFERENCE: 

EPA  504.1 

DATE  EXTRACTED: 

02-24-92 

:w 

DATE  ANALYZED: 

02-24-92 

'll 

PROJECT:  AT  510 

RESULTS  REPORTED 

IN  uo/ifer  PAR§E5 

PER  3lMlON 

DETi 

PARAMETER _ J|_ 

- mask - 

RESULT 

ETHYLENE.;  ||:SBR(»4jpE  0«Q1  ND 


OA/OC  SURROGATE  RECOVERY 

1 , 1 , 2 , 2 -TETRACHLOROETHANE  1 0  3  % 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
EPA  =  #EPA600 / 4-79-020 ,  MARCH  1985 
SM  =  STANDARD  METHOD,  16TH  EDITION 


•  9  ' ' 


V 


&-30 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1^00  Wesr  Albany  •  Broken  Arrow.  Oklahoma  "4012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8794f 

57  EXECUTIVE  PARK  SOUTH,  SUITE  .590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 
SWLO  #:  8794  LCS 
PROJECT:  AT  510 


LABORATORY  CONTROL  SPIKi 


SPXI0S  . 

#g/L) 


CONTROL#' 

SAMPLKlioNC. 


LCS  CONC.  LCS  PERCENT 
(ug/L)*  RECOVERY 


ETHYLENE  D I BROMIDE  A  1.65 


1.67 


101.5% 


*  =  DILUTION  FACTOR  NOT  APPLIED  TO  THESE  CONCENTRATIONS 


6-3 ' 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 


1700  West  Albany  •  Broken  Arrow.  Oklahoma  74012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT: 


ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX :  WATER 

SWLO  #  8794.08  -  .09  (MS/MSD) 

DATE  EXTRACTED:  02-24-92 

DATE  ANALYZED  :  02-25-92 

METHOD  REFERENCE:  EPA  601 

PROJECT:  AT  510 

SAMPLE  ID:  MW4202-1  (MS/MSD) 


REPORT:  8794g 


DATE:  03-20-92 


SPIKE  SAMPLE  If  MS  AMT  FOUND  PERCENT 

cdlC.  CONC.Jf  MS  CONC.  PERCENT  MSD  CONC.  RECOVERY  PERCENT 


n*  ti  ™ 


ETHYLENE  D I BROMIDE 


MS  CIS-1 , 2-DICHLOROETHENE 

MSD  CIS-1, 2-DICHLOROETHENE 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1~00  West  Albany  •  Broken  Arrow.  Oklahoma  7-4012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8794h 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX :  WATER 
SWLO  #:  METHOD  BLANK 
DATE  EXTRACTED:  02-28-92 
DATE  ANALYZED  :  03-06-92 

METHOD  REFERENCE:  EPA  610 
PROJECT:  AT  510 

SAMPLE  ID:  WBLK022 892-01 


RESULTS  REPORTED  IN  ug/l.|fi£  Partif  Per  Billion  (PPB) 


flgTECTION  LIMIT 

results 

NAPHTHALENE  JpF 

l: 1  •  0 

ND 

ACENAPHTHYLENE  :f| 

%  1 . 0 

ND 

ACENAPHTHENE 

1.0 

ND 

FLUORENE 

1.0 

ND 

PHENANTHRENE 

1.0 

ND 

ANTHRACENE 

1.0 

ND 

FLUORANTHENE  .If 

1.0 

ND 

PYRENE 

1.0 

ND 

BENZO( A) ANTHRACENE 

1.0 

ND 

CHRYSENE 

1.0 

ND 

BENZO  ( B )  FLUORANTHENE  f# 

1.0 

ND 

BENZO (K) FLUORANTHENE 

1.0 

ND 

BENZO (A) PYRENE 

1.0 

ND 

D IBENZO (A, H) ANTHRACENE/ 

1.0 

ND 

INDENO(l, 2, 3-CD) PYRENE  ** 

1.0 

ND 

BENZO ( G , H , I ) PERYLENE 

1.0 

ND 

na/OC  SUBROGATE  RECOVERIES 

2 -FLUOROBI PHENYL  90.7% 

p-TERPHENYL  78.6% 


ND  =  NONE  DETECTED  ABOVE  QUANTITATION  LIMIT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 

**  *  THESE  COMPOUNDS  COELUTE  (AS  INDICATED  IN  METHOD  610). 

✓ 

* 


<3.-3  2 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1700  West  Albany  •  Broken  Arrow.  Oklahoma  74012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE ,  INC. 

57  EXECUTIVE  PARK  SOUTH ,  SUITE  590 
ATLANTA ,  GA  30329 
ATTN:  OLA  AWOSIKA 


REPORT:  8794i 

DATE:  03-20-92 


SAMPLE  MATRIX:  WATER 
SWLO  #:  8794  (MS/MSD) 

DATE  EXTRACTED:  02-28-92 
DATE  ANALYZED  :  03-06-92 

PROJECT:  AT  510 

SAMPLE  ID:  MW4204-1  (MS/MSD) 


water  PAH  MATRIX  SPIKE /MATRIX  SPIKE  DUPLICATE  RECOVER! 


COMPOUND- 


SPIKE 

ADDED 


10.0 

10.0 


10. if 

lap 


i| 

i| 

ii 


NAPTHALENE 
ACENAPTHYLENE 
ACENAPTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
PYRENE 

BENZO- ( A ) -ANTHRANCENE 
CHRYSENE 

BENZO- ( B ) -FLUORANTHENE 
BENZO- ( K ) -FLUORANTHENE 
BENZO- ( A ) - PYRENE 
DIBENZO (A, H) ANTHRACENE/  20.0 
INDENO( 1, 2 ,3-CD) PYRENE  ** 
BENZO ( G , H , I ) PERYLENE  10.0 


0 
0 
fp 

10 .!% 
10.0 


10 

10 

10 

10, 


AMT  POUND  AMT  FOtHfl* 

sample 

(ttg/11 - (ug/l& 


m 

o 

o  4 

o|| 

of 

fi 

0 

0 

0 

0 

0 

0 


7  •  || 
7.J- 

lirlpi 

8 . 6 
8.6 
8.7 
8.4 

8.4 

7.5 
7.0 
8.1 
8.4 
8.4 

8.3 

8.4 


MS  AMT  POUND  PERCENT 

PERCENT  MSD  RECOVERY  PERCENT 

IfrcovgRY  (ua/l\ - MSD - BED 


76.2 

79.0 

78.8 

85.9 

86.4 

87.4 

84.1 

84.2 

75.2 

70.1 

81.1 

84.2 

34.2 

41.3 

83.9 


10.6 

10.8 

10.8 

11.9 

12.1 

11.9 
11.5 

11.7 

9.9 

9.3 

10.8 

11.3 
11.1 
11.7 

12.0 


106.2 

108.0 

107.9 

119.4 

121.2 

118.5 

115.4 

117.4 
99.1 
93.4 

107.7 

113.2 

110.6 

,58.5 

119.5 


33.0 

30.9 

31.1 

32.6 

33.6 

30.3 

31.4 

32.9 

27.5 

28.5 

28.2 

29.4 

27.1 

34.5 

35.1 


QA/OC  SURROGATE  RECOVERIES 


2 - FLUOROB I PHENYL 
p-TERPHENYL 


MS 

76.7% 

91.7% 


MSD 

106.7% 

110.0% 


& 


* VALUES  OUTSIDE  OF  QC  LIMITS 


Qr3+- 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1~00  West  Albany  •  Broken  Arrow.  Oklahoma  74012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 
SWLO  #:  METHOD  BLANK 
DATE  ANALYZED  :  02-25-92 

METHOD  REFERENCE:  EPA  418.1 
PROJECT:  AT  510 

SAMPLE  ID:  WBLK022 49201 


RESULTS  REPORTED  IN  mg/L-,S>R  Paigfb  Per  Billion  (PPB) 


.DR%, 

LIMIT  RESULTS 

.0.5  ND 


PARAMETER 

TPH 


REPORT:  8794 j 

DATE:  03-20-92 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 


V 


Q-3S. 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 


1"00  West  Albany  •  Broken  Arrow.  Oklahoma  74012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT: 


ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX:  WATER 
DATE  ANALYZED :  02-25-92 

SWLO  #:  8794  (MS/MSD ) 

PROJECT:  AT  510 

SAMPLE  ID:  MW4204-1 


SPIKE  CONC. 
(ug/L)  ;;; 


HAMPER  COXC. 

(ug/fe  * 


REPORT:  8794k 


DATE:  03-20-92 


MATRIX  SPIKE 
COMC. 
(ug/L) 


PERCENT 

RECOVERY 


81.0% 


S-36 


03'26/9 


15:39 


0918  2512599 


SOUTHWEST  LAB 


14)003 


CLIENT: 


TPH 


TPH 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1700  West  Albany  •  Broken  Arrow,  Oklahoma  74012  •  Office  (918)  251-2858  *  Fax  (918)  -51  -S5S 


ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN  5  OLA  AWOS IKA 

SAMPLE  MATRIX:  WATER 
DATE  ANALYZED:  02-25-92 
SWLO  #:  8794  (MS/MSD) 

PROJECT:  AT  510 

SAMPLE  ID:  MW4204-1 


REPORT;  8794Jt 
DATE:  03-20-92 


tow  WBTBTT  SPIKE /MATRIX  SPlKFi  DUPLICATE 


SPIKE  CONC.  SAMPLE  CONC . 

(ug/L)  (U9/L> 


matrix  spike 

CONC .  PERCENT 

(ug/L)  RECOVERY 


31.0 


0 


25.1  81.0% 


MSD  CONC 
(ug/L)* 


MSD  PERCENT  RECOVERY  PERCENT 

RECOVERY  DIFFERENCE 


27.9 


90% 


10.6% 


6-37 


0.V26/92 


15:38 


0918  2512599 


SOUTHWEST  LAB 


@1001 


918-261-2599 


_ .  For  your  comments 

_ Please  call  me  about  this 

_ Information  only 


_ As  you  requested 

_JLAs  we  discussed 
_ Review  and  forward 


(Including  this  cover  page) 


6-37 


03  -20- 92 


15:39 


©010  2512500 


SUt  1  nOL.il  LAO 


Southwest  laboratory 
of  Oklahoma,  Inc.  ~ 


March  26,  1992 


Ola  Awosika 

ENGINEERING  SCIENCE,  INC. 

57  Executive  Park  South,  Suite  590 
Atlanta,  GA  30329 

Project:  AT  510 

SWLO  Episode  #:  8794.01  -  8794.10 


Dear  Mr.  Awosika: 


Enclosed  we  are  submitting  the  corrected  TPH  MS/MSD  report 
for  your  samples  received  in  our  laboratory  on  F®kraary  ' 
1992  for  the  above-captioned  project.  We  regret  any 
inconvenience  this  may  have  caused. 


If,  in  your  review,  you  should  have  any  questions  or  require 
additional  information,  please  call. 


Sincerely, 

Daryl  Alstatt 
Project  Officer 


DA/rb 

Enclosures 


1700  West  Albany  •  Broken  arrow,  OK  74012 
(918)  251-2858  •  Fax  (918)  251-2599 


6-3? 


03  26  92  15:39  ©913  2512599  SUUiHNtM  LAW 
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ANALYTICAL  DATA 
BATCH  8803 


ENGINEERING-SCIENCE 


MEMORANDUM 

March  30, 1992 


To:  File 

From:  J.  A.  Banton 

Subject:  Eglin  AFB,  Job  No.  AT5 10.04 

Data  Review,  UST  Sites 
Batch  8803 


TPH  (E418.1)  analyses  met  QA/QC  criteria  for  holding  times,  blanks,  and 
matrix  spike /matrix  spike  duplicates. 

BETX  and  MTBE  (E602)  analyses  met  QA/QC  criteria  for  holding  times, 
blanks,  matrix  spike/matrix  spike  duplicate,  and  surrogate  recoveries.  Samples 
MW3021-1  and  UST-ER2  had  positive  results  that  were  not  confirmed  by  a  second 
column  analysis.  These  positive  results  were  flagged  "JN"  due  to  this  problem. 
Benzene  results  failed  to  meet  USAF  maximum  allowable  detection  limits; 
however,  the  detection  limits  did  meed  Florida  petroleum  contamination  site  clean¬ 
up  criteria  maximum  allowable  detection  limits. 

EDB  (E504)  analyses  met  QA/QC  criteria  for  holding  times,  LCS,  matrix 
spike /matrix  spike  duplicate,  and  surrogate  recoveries. 

Lead  analyses  met  QA/QC  criteria  for  holding  times  and  matrix  spike/matrix 
spike  duplicates. 

1,2-DCE  (E601)  analyses  met  QA/QC  criteria  for  holding  times,  blanks,  matrix 
spike/matrix  spike  duplicate,  and  surrogate  recoveries. 


AT510\923J189 


ENGINEERING-SCIENCE 


Memorandum  to  File 
Page  2 

March  30, 1992 


PAH  (E610)  analyses  met  criteria  for  blanks  and  surrogate  recoveries.  Samples 
MW3021-1,  MW981-1,  MW981-1,  MW792-1,  and  UST-ER2  exceeded  holding  time 
criteria.  All  compounds  in  the  associated  samples  were  flagged  to  this  problem. 


ENGINEERING-SCIENCE,  INC. 


Banton 
Chemist,  ES  Atlanta 


AT510\923J189 


0-41 


CHAIN  OF  CUSTODY  RECORD 


Or  4--L- 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

POO  West  Albanv  •  Broken  Arrow.  Oklahoma  --t012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 


REPORT:  8803.01  -  .05HV 

DATE:  03-20-92 


SAMPLE  MATRIX:  WATER 
SWLO  #:  8803.01  -  .05 

DATE  SUBMITTED:  02-21-92 
DATE  ANALYZED:  02-24-92 

PROJECT:  AT  510 


METHOD  REFERENCE  FOR  1 , 2-DICHLOROETHANBi  EPA  601 

SWLO  DSp 


MW3021-1 

8803.01 

l';0v. 

ug/L 

ND 

UST-TB2 

;  8803.02 

;  1 . 0: 

ug/L 

ND 

MW981-1 

8803.03  .! 

|  1.0 

ug/L 

ND 

MW792-1 

8803.04  J 

9  i.o 

ug/L 

ND 

UST-ER2  fPir' 

"l|::,S803  .  QgP’ 

1.0 

ug/L 

ND 

ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
EPA  =  #EPA600/4-79-020 ,  MARCH  1985 
SM  =  STANDARD  METHOD,  16TH  EDITION 


<3-4-3, 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  EMC. 

POO  West  Albany  •  Broken  Arrow,  Oklahoma  ~-(012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 


REPORT:  8803.01  -  . Q5HVS 

DATE:  03-20-92 


SWLO  #  8803 

METHOD  REFERENCE:  EPA  601 


PROJECT:  AT  510 


8803.01 

CIS-1, 2-Dld||0ROETH|p 

106% 

8803.02 

CIS-1, 2-DICHLt®OETMIfaE 

100% 

8803.03 

CIS-1 , 2-DICHLORQKPHENE 

97% 

8803.04 

CIS-1 , 2-DI CHLDROETE03NE 

105% 

8803.05 

CIS-1 , 2-DICHLORCETHENE 

94% 

,o 


D  =  SURROGATE  DILUTED  OUT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 


G -4-4- 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1-00  West  Albanv  •  Broken  Arrow.  Oklahoma  "-t012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8803.01  -  .  05EDB 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
EPA  =  #EPA600/4-79-020,  MARCH  1985 
SM  =  STANDARD  METHOD,  16TH  EDITION 


6-4-S" 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

roo  West  Albany  •  Broken  Arrow.  Oklahoma  “-+012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8803.01  -  . 05EDBSR 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 

SWLO  #  8803 

METHOD  REFERENCE:  EPA  504.1 
PROJECT:  AT  510 


ETHYLENE  DIBROMIDE  QA/QC  SURROGATE  RECOVERIES 


SAMPLE  t.D. 

COMPOUND _ ... 

PERCENT  RECOVERY 

8803.01 

1 , 1 , 2 , 2 -TETilpHLOROETHANE 

109% 

8803.02 

1,1,2, 2-TETR^LOipiTHANE 

109% 

8803.03 

1,1,2, 2 -TETRACHLOROETHANE 

110% 

8803.04 

1 , 1 , 2  ;:2-TETR*£HLOROETHANE 

110% 

8803.05 

1 , 1,2 , 2 -TETRACHLOROBTHANE 

108% 

D  =  SURROGATE  DILUTED  OUT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 


V 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

POO  West  Albany  •  Broken  Arrow.  Oklahoma  ~40\2  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  3803.01  -  .05LD 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 
SWLO  #:  8803.01  -  .05 

DATE  SUBMITTED:  02-21-92 
DATE  ANALYZED:  03-04-92 

PROJECT:  AT  510 


METHOD  REFERENCE  FOR  LEAD:  EPA  239:.2?:ji 


SWLO  "m.  DB5P. 


MW3021-1 

jr  8803.0 f|| 

3m.. 

ug/L 

ND 

MW981-1 

8803.03  1 

3  .  fr 

ug/L 

5.4 

MW792-1 

8803.04  1 

I  3.0 

ug/L 

142 

UST-ER2 

8803.05  J 

f  3.0 

ug/L 

ND 

ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
EPA  =  #EPA600 / 4-79-020 ,  MARCH  1985 
SM  =  STANDARD  METHOD,  16TH  EDITION 


8-^7 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

POO  West  Albany  •  Broken  Arrow.  Oklahoma  "'4012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8803.01  -  . 05TPH 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 
SWLO  #:  8803.01  -  .05 

DATE  SUBMITTED:  02-21-92 
DATE  ANALYZED:  02-25-92 

PROJECT:  AT  510 

METHOD  REFERENCE  FOR  TOTAL  PETROLITEiiit  HYDROCARBON :  EPA  418.1 


SWLO  DJBt. 


n\TFNT  ID 

T  .  D 

JIIhix 

UNIT _ 

RESULT 

MW3021-1 

"  8803 .  o||;, 

""m 

mg /L 

ND 

MW981-1 

8803  ♦  03  f! 

;  0 . 5 

mg/L 

0.6 

MW792-1 

8803.04  I 

j  0.5 

mg/L 

ND 

UST-ER2 

8803.05  * 

1  1.0 

mg/L 

ND 

ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT  .Cy* 

EPA  =  #EPA600/ 4-79-020,  MARCH  1985  r  ' 

SM  =  STANDARD  METHOD,  16TH  EDITION  -  ' 


Sr4S 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

POO  VCesr  Albany  •  Broken  Arrow.  Oklahoma  ~401 2  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8803. 01BX 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX:  WATER 
SWLO  #:  8803.01 

METHOD  REFERENCE:  EPA  602 
DATE  SAMPLED  :  02-20-92 

DATE  SUBMITTED:  02-21-92 
DATE  ANALYZED:  02-21-92 

PROJECT:  AT  510 

SAMPLE  ID:  MW3021-1 


..  DET .  ,V"T 

PARAMETER _ 'LIMIT - - - UHIZ - RESULTS 


GAS  CHROMATOGRAPHY 


BENZENE 

||,  i.o  Jf 

ug/L 

ND 

TOLUENE  • 

1*0  jP 

ug/L 

0.5 

ETHYLBENZENE  JF 

ug/L 

ND 

XYLENES 

1 . 0 

ug/L 

ND 

MTBE 

1 . 0 

ug/L 

ND 

OA/OC  SURROGATE  RECOVERIES 

4-BROMOFLUOROBENZENE  (65-135%)  82% 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS  ON  ORIGINAL  RUN  AND  RERUN. 

SW  =  TEST  METHODS  FOR  EVALUATING  SOLID  WASTE,  EPA  PUBLICATION  #SW846,  THIRD 
EDITION,  NOVEMBER  1986 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  EMC. 

POO  West  Albany  •  Broken  Arrow.  Oklahoma  "4012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8803. 01P 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 
SWLO  #:  8803.01 

DATE  SUBMITTED:  02-21-92 
DATE  EXTRACTED:  02-28-92 
DATE  ANALYZED  :  03-06-92 

METHOD  REFERENCE:  EPA  610 
PROJECT:  AT  510 

SAMPLE  ID:  MW3021-1 


RESULTS  REPORTED  IN  ug/||::pR 

Par|£  Per  Billion 

{ PPB ) 

POT.YNIICT.EAR  AROMATIC  HYDROCARBONS 

DETECTION  LIMIT 

result: 

NAPHTHALENE 

%•  1.0 

ND  T 

ACENAPHTHYLENE 

1.0 

ND  f 

ACENAPHTHENE  H 

1.0 

ND  T 

v 

FLUORENE  Jr 

1.0 

ND 

PHENANTHRENE  jJ *':y' 

1.0 

ND  *** 

V 

ANTHRACENE 

1.0 

ND  7 

FLUORANTHENE  ||  || 

1.0 

2 . 0  v 

PYRENE  ||  Jf 

1.0 

ND  J 

BENZO ( A ) ANTHRACENE 

1.0 

ND  T 

CHRYSENE  : 

1.0 

ND  T 

BENZO  (  B )  FLUORANTHENE*  : 

1.0 

ND  T 

BENZO ( K ) FLUORANTHENE 

1.0 

ND  T 

BENZO (A) PYRENE 

1.0 

ND  T 

DIBENZO( A, H) ANTHRACENE / 

1.0 

NDT 

INDENO( 1,2, 3 -CD) PYRENE  ** 

1.0 

NDT 

BENZO (G,H, I) PERYLENE 

1.0 

ND  j 

OA/OC  SURROOATB  RECOVERIES 


2 - FLUOROB I PHENYL 
p-TERPHENYL 


82.6% 

72% 


ND  =  NONE  DETECTED  ABOVE  QUANTITATION  LIMIT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 

**  =  THESE  COMPOUNDS  COELUTE  (AS  INDICATED  IN  METHOD  610). 


rvl 


CT> 


g- 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1-00  West  Albany  •  Broken  Arrow,  Oklahoma  7^012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 
SWLO  #:  8803.01 

DATE  SUBMITTED:  02-21-92 
DATE  EXTRACTED:  02-28-92 
DATE  ANALYZED  :  03-19-92 

METHOD  REFERENCE:  EPA  610 
PROJECT:  AT  510 

SAMPLE  ID:  MW3021-1 


REPORT:  8803. 01PC 


DATE:  03-20-92 


•  r>- 


RESULTS  REPORTED  IN  ug/l  OR  Pa^|fe  Per  Billion  (PPB) 


POLYNUCLEAR  AROMATIC 

"W  DETECTION  LIMIT 

RESUL1S 

NAPHTHALENE 

2 . 8 

NDj 

ACENAPHTHYLENE 

3 . 6 

NDX 

ACENAPHTHENE 

||  4  .  3 

NDT 

FLUORENE 

JF  0.3 

ndT 

PHENANTHRENE 

r  o .  9 

ND*^ 

r 

ANTHRACENE 

1.1 

ndT 

FLUORANTHENE  If 

0.3 

ND  7* 

PYRENE 

0.5 

ndT 

BENZO ( A ) ANTHRACENE 

0.02 

ndX 

CHRYSENE  :P|> 

0.2 

NDJ 

BENZO ( B ) FLUORANTHENE 

ro 

O 

O 

NDT 

BENZO ( K) FLUORANTHENE 

0.03 

ndT 

BENZO (A) PYRENE 

0.03 

ND 

D I BENZO (A, H) ANTHRACENE / 

o 

o 

tn 

ndT 

INDENO( 1,2, 3 -CD ) PYRENE  ** 

0.08 

NDT 

BENZO (G,H, I) PERYLENE 

0.12 

ND  T 

OA/OC  SURBOnaTB  RECOVERIES 


2-FLUOROBIPHENYL 

p-TERPHENYL 


48% 

36% 


i & 


ND  =  NONE  DETECTED  ABOVE  QUANTITATION  LIMIT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 

**  =  THESE  COMPOUNDS  COELUTE  (AS  INDICATED  IN  METHOD  610). 


8-51 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

POO  West  Albany  •  Broken  Arrow.  Oklahoma  ”-t012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  .SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX:  WATER 

SWLO  #:  8803.02 

METHOD  REFERENCE:  EPA  602 

DATE  SAMPLED  :  02-20-92 

DATE  SUBMITTED:  02-21-92 

DATE  ANALYZED:  02-21-92 

PROJECT:  AT  510  •*  : 

SAMPLE  ID:  UST-TB2 


REPORT:  8803. 02BX 

DATE:  03-20-92 


PBT. 

Liigi 


UNIT 


WWSITLTS 


gas  chromatography: 


BENZENE 

TOLUENE 

ETHYLBENZENE 

XYLENES 

MTBE 


1 . 0 

ug/L 

ND 

ug/L 

ND 

ifo 

ug/L 

ND 

1.0 

ug/L 

ND 

1.0 

ug/L 

ND 

C-3 


OA/OC  SURROQaTB  RECOVERIES 

4-BROMOFLUOROBENZENE  (65-135%) 


86% 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS  ON  ORIGINAL  RUN  AND  RERUN. 

SW  =  TEST  METHODS  FOR  EVALUATING  SOLID  WASTE,  EPA  PUBLICATION  #SW846,  THIRD 
EDITION,  NOVEMBER  1986 


£-5  2- 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

POO  West  Albany  •  Broken  Arrow,  Oklahoma  ~-(012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8803. 03BX 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 

SWLO  #:  8803.03 

METHOD  REFERENCE: 

EPA  602 

DATE  SAMPLED  : 

02-20-92 

DATE  SUBMITTED: 

02-21-92 

DATE  ANALYZED: 

02-21-92 

PROJECT:  AT  510 

SAMPLE  ID:  MW981 

-1 

PARAMETER 

AST. 

UNIT 

_ RESULTS 

GAS  CHROMATOGRAPHY 

BENZENE 

1|;,  1 . 0  JF 

ug/L 

ND 

TOLUENE 

ug/L 

ND 

ETHYLBENZENE  Jf 

'  :  -  : 

ug/L 

ND 

XYLENES 

4  i  •  o 

ug/L 

ND 

MTBE 

W  1 . 0 

ug/L 

ND 

OA/OC  SURROGATE  RECOVERIES 
4-BROMOFLUOROBENZENE  (65-135%)  87% 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS  ON  ORIGINAL  RUN  AND  RERUN. 

SW  =  TEST  METHODS  FOR  EVALUATING  SOLID  WASTE,  EPA  PUBLICATION  #SW846,  THIRD 
EDITION,  NOVEMBER  1986 


6 -£% 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 


POO  West  Albany  •  Broken  Arrow.  Oklahoma  "4012 


Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 


REPORT:  8803. 03P 


DATE:  03-20-92 


SAMPLE  MATRIX :  WATER 
SWLO  #:  8803.03 

DATE  SUBMITTED:  02-21-92 
DATE  EXTRACTED:  02-28-92 
DATE  ANALYZED  :  03-06-92 

METHOD  REFERENCE:  EPA  610 
PROJECT:  AT  510 

SAMPLE  ID:  MW981-1 


RESULTS  REPORTED  IN  ug/||QR  Pa|JI  Per  Billion  (PPB) 


RESULTS 


NAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE  . '^| 

ANTHRACENE 

FLUORANTHENE 

PYRENE  If 

BENZO ( A ) ANTHRACENE 
CHRYSENE 

BENZO ( B ) FLUORANTHENE 
BENZO ( K) FLUORANTHENE 
BENZO (A) PYRENE 
D IBENZO ( A , H ) ANTHRACENE/ 

INDENO (1,2, 3 -CD ) PYRENE  ** 
BENZO (G,H, I)PERYLENE 


2 -FLUOROBIPHENYL 
p-TERPHENYL 


106.7% 

105.1% 


ND  =  NONE  DETECTED  ABOVE  QUANTITATION  LIMIT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 

**  =  THESE  COMPOUNDS  COELUTE  (AS  INDICATED  IN  METHOD  610). 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

POO  West  Albany  •  Broken  Arrow.  Oklahoma  0+01 2  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8803. 04BX 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX:  WATER 
SWLO  #:  8803.04 

METHOD  REFERENCE:  EPA  602 
DATE  SAMPLED  :  02-20-92 

DATE  SUBMITTED:  02-21-92 
DATE  ANALYZED:  02-21-92 

PROJECT:  AT  510  'A 


SAMPLE  ID:  MW792-1 


BENZENE 

%  i .  o  Jr 

ug/L 

ND 

TOLUENE 

i  jjif 

ug/L 

ND 

ETHYLBENZENE  j|lr 

^  i:o 

ug/L 

ND 

XYLENES 

1  • 0 

ug/L 

ND 

p. 

MTBE 

i  •  o 

ug/L 

ND 

4 - BROMOFLUOROBENZENE  (65-135%)  85% 


*51 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS  ON  ORIGINAL  RUN  AND  RERUN. 

SW  =  TEST  METHODS  FOR  EVALUATING  SOLID  WASTE,  EPA  PUBLICATION  #SW846,  THIRD 
EDITION,  NOVEMBER  1986 


6>-Q£ 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1"00  West  Albany  •  Broken  Arrow.  Oklahoma  "■+012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX:  WATER 
SWLO  #:  8803.04 

DATE  SUBMITTED:  02-21-92 
DATE  EXTRACTED:  02-28-92 
DATE  ANALYZED  :  03-06-92 

METHOD  REFERENCE:  EPA  610 
PROJECT:  AT  510 

SAMPLE  ID:  MW792-1 


REPORT:  8803. 04P 

DATE:  03-20-92 


RESULTS  REPORTED  IN  ug/i;  OR  Pa|ts  Per  Billion  (PPB) 


POT^YNUrT.FAR  AROMATIC  gYDROCABftOMS 

DETECTION  LIMIT 

RESULTS 

NAPHTHALENE  'll 

*V  1 .  o 

ndT 

ACENAPHTHYLENE 

1.0 

ND  J 

ACENAPHTHENE  II  Jf 

1.0 

ND  J 

FLUORENE  • '%*.  .JjF 

1.0 

ndT 

PHENANTHRENE 

1.0 

ND 

ANTHRACENE 

1.0 

ndT 

FLUORANTHENE  I 

1.0 

NDT 

PYRENE  f|: 

1.0 

ND  7 

3ENZO ( A) ANTHRACENE 

1.0 

nd7 

CHRYSENE 

1.0 

NDf| 

BENZO ( B ) FLUORANTHENE 

1.0 

ndT 

BENZO ( K ) FLUORANTHENE 

1.0 

ndT 

BENZO (A) PYRENE 

1.0 

NDT 

_ 

D I BEN ZO ( A , H ) ANTHRACENE / 

1.0 

ND. 

INDENO(l, 2, 3-CD) PYRENE  ** 

1*0 

ND.T 

BENZO (G, H, I ) PERYLENE 

1.0 

ND  j 

OA/OC  SURROGATE  RECOVERIES 

2-FLUOROBIPHENYL  103.0% 

p-TERPHENYL  105.7% 


ND  =  NONE  DETECTED  ABOVE  QUANTITATION  LIMIT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 

**  =  THESE  COMPOUNDS  COELUTE  (AS  INDICATED  IN  METHOD  610). 


A-S£ 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1~00  West  Albany  •  Broken  Arrow.  Oklahoma  T4012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8803. 05BX 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 
SWLO  #:  8803.05 

METHOD  REFERENCE:  EPA  602 
DATE  SAMPLED  :  02-20-92 

DATE  SUBMITTED:  02-21-92 
DATE  ANALYZED:  02-21-92 

PROJECT:  AT  510 

SAMPLE  ID:  UST-ER2 


BENZENE 

:||:  1 . 0  jf 

ug/L 

ND 

TOLUENE 

1.0  : 

ug/L 

ND 

ETHYLBENZENE  j|P' 

ug/L 

ND 

XYLENES 

1 . 0 

ug/L 

0.7 

MTBE 

||  1.0 

ug/L 

ND 

m 


4-BROMOFLUOROBENZENE  (65-135%)  82% 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS  ON  ORIGINAL  RUN  AND  RERUN. 

SW  =  TEST  METHODS  FOR  EVALUATING  SOLID  WASTE,  EPA  PUBLICATION  #SW846,  THIRD 
EDITION,  NOVEMBER  1986 


ft-  37 


ND  =  NONE  DETECTED  ABOVE  QUANTITATION  LIMIT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 

=  THESE  COMPOUNDS  COELUTE  (AS  INDICATED  IN  METHOD  610). 


★  * 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

POO  West  Albany  •  Broken  Arrow.  Oklahoma  “4012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


ANALYTICAL  REPORT 


ENGINEERING-SCIENCE  INC.  REPORT:  8803 

57  EXECUTIVE  PARK  SOUTH 
ATLANTA,  GA  30329 


REPORT  DATE: 


SWLO  IDENTIFICATION 

SAMPLE  NO.:  8803.01-8803.05 

DATE  RECEIVED:  02/21/92 


DESCRIPTION 

METHOD  BLANK  03/04/92 
BLANK  SPIKE  03/04/92 


OA/QC  I 
;^RAMEfpR 


i&AD 


03/16/92 


RESULTS 

<  3.0  ug/L 

96%  RECOVERY 


&S1) 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1~00  West  Albany  •  Broken  Arrow.  Oklahoma  ^+012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8803a 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-19-92 

ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 
SWLO  #:  METHOD  BLANK 
DATE  ANALYZED  :  02-24-92 

METHOD  REFERENCE:  EPA  601 
PROJECT:  AT  510 

SAMPLE  ID :  BLANK 


RESULTS  REPORTED  IN  ug/L:;.OB  PS.J0/B  Per  Billion  (PPB) 


HALOGENATED 

VOLATILES 

1 , 2  -D  ICHLOROETHj&NE  "1  •  0 


04 
c v 


OA/OC  SURROGATE  RECOVERIES  O'' 

CIS-1, 2-DICHLOROETHENE  (65%-135%)  94%  o 


results 

ND 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 


m 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 


POO  West  Albany 


Broken  Arrow.  Oklahoma  "-+012  •  Office  (918)  281-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 


REPORT:  8803b 


DATE:  03-20-92 


SAMPLE  MATRIX:  WATER 
SWLO  #  8803  (MS/MSD) 

DATE  ANALYZED  :  02-24-92 

METHOD  REFERENCE:  EPA  601 
PROJECT:  AT  510 

SAMPLE  ID:  CONFIDENTIAL  ID 


SPIKE  SAMPLE  II  MS  AMT  FOUND  PERCENT 

Code.  CONC.  If  MS  CONC.  PERCENT  MSD  CONC.  RECOVERY  PERCENT 


rprrii 


1 , 2-DICHLOROETHANjfl 


86.0  18.4 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1^00  West  Albany  •  Broken  Arrow.  Oklahoma  7^012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8803c 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX:  WATER 
SWLO  #:  METHOD  BLANK 
METHOD  REFERENCE:  EPA  602 
DATE  ANALYZED:  02-21-92 

PROJECT:  AT  510 

SAMPLE  ID:  BLANK 


DB*C... 

parameter _ _ _ LIMftft;;,,  - UNIX - RESULTS 


CAS  CHROMATOGRAPHY 


BENZENE 

1.0  It 

ug/L 

ND 

TOLUENE 

1 . 0  If 

ug/L 

ND 

ETHYLBENZENE 

1  •  0 

ug/L 

ND 

XYLENES  jf 

.  I;.;,  .X 

ug/L 

ND 

MTBE  Jf 

*  10.0 

ug/L 

ND 

QA/OC  SURROGATE  RECOVERIES 

4-BROMOFLUOROBENZENE  (65-135%)  86% 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS  ON  ORIGINAL  RUN  AND  RERUN. 

SW  =  TEST  METHODS  FOR  EVALUATING  SOLID  WASTE,  EPA  PUBLICATION  #SW846,  THIRD 
EDITION,  NOVEMBER  1986 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

POO  West  Albany  •  Broken  Arrow.  Oklahoma  7-t012  •  Office  (9181  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8803d 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX:  WATER 
DATE  ANALYZED:  02-21-92 
SWLO  #:  8803  (MS/MSD) 

PROJECT:  AT  510 

SAMPLE  ID:  CONFIDENTIAL  ID 


BTEX  MATRIX  SPIKE/MATRIX  SPIKE  DPjS,ICATE 


MATRIX  SPIKE 

SPIKE  COMC.  :  SAMPLS:  CONG,  COHC.  PERCENT 


(ug/L)  ||: 

(«gy% 

(ug/L) 

RECOVERY 

BENZENE 

10.0  fl 

o  ji 

9.9 

99.3% 

TOLUENE 

a:# 

9.3 

93.1% 

ETHYLBENZENE 

Jfio.o 

9.4 

94.4% 

TOTAL  XYLENES 

f:f  30.0  J 

0 

29.4 

98.1% 

MTBE 

1.  40  *0 

0 

44.6 

111.5% 

MlliiiiiilKE  DUP 

PERCENT  RBC. 

RECOVERY  PERCENT 

NSD  CONC.  (ug/L) 

(ug/L) 

DIFFERENCE 

BENZENE 

10.1 

100.9% 

1.60% 

TOLUENE 

9.5 

95.4% 

2.44% 

ETHYLBENZENE 

9.8 

98.0% 

3.74% 

TOTAL  XYLENES 

30.4 

101.3% 

3.21% 

MTBE 

42.4 

106.0% 

5.1% 

% 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

POO  West  Albany  •  Broken  Arrow.  Oklahoma  “-+01 2  •  Office  (918)  251-2858  •  Fax  (918)  251-285,8 

CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 
SWLO  #:  METHOD  BLANK 
METHOD  REFERENCE:  EPA  504.1 
DATE  EXTRACTED:  02-24-92 
DATE  ANALYZED :  02-24-92 

PROJECT:  AT  510 


RESULTS  REPORTED  IN  ua^br  PAR^  PER  BIETilON 


1,1,2, 2-TETRACHLOROETHANE  103% 


REPORT:  8803e 

DATE:  03-20-92 


V 

ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
EPA  =  #EPA600/4-79-020,  MARCH  1985 
SM  =  STANDARD  METHOD,  16TH  EDITION 


Q-&4- 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1~00  West  Albany  •  Broken  Arrow.  Oklahoma  74012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8803f 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIXA 

SAMPLE  MATRIX:  WATER 
SWLO  #:  METHOD  BLANK 
DATE  EXTRACTED:  02-28-92 
DATE  ANALYZED  :  03-19-92 

METHOD  REFERENCE:  EPA  610 
PROJECT:  AT  510 

SAMPLE  ID:  METHOD  WATER  BLANK; Q2 2892-01 


RESULTS  REPORTED  IN  ug/1  OR  PartjH  Per  Billion  (PPB) 


POIaYNUrT.FAR  AROMATIC  HYDROCARBONS 

4^tectigh  limit 

RESULTS 

NAPHTHALENE  ^llk 

2.9 

ND 

ACENAPHTHYLENE  % 

%•  3 . 7 

ND 

ACENAPHTHENE 

4.5 

ND 

FLUORENE  ft 

0.3 

ND 

PHENANTHRENE  Ik.  kF 

1.0 

ND 

ANTHRACENE  . ” 

1.1 

ND 

FLUORANTHENE  Jff 

0.3 

ND 

PYRENE  '|! 

0.5 

ND 

BENZO( A) ANTHRACENE 

0.02 

ND 

CHRYSENE  JF 

0.2 

ND 

BENZO  ( B )  FLUOlud^MHb^*' 

0.03 

ND 

BEN  ZO ( K ) FLUORANTHENE 

0.03 

ND 

BENZO (A) PYRENE 

0.03 

ND 

D I BENZO ( A , H ) ANTHRACENE / 

0.05 

ND 

INDENO (1,2, 3-CD ) PYRENE  ** 

0.08 

ND 

BENZO ( G , H , I ) PERYLENE 

0.13 

ND 

OA/OC  SUBWOOATE  RECOVERIES 

2 -FLUOROB I PHENYL  50% 

p-TERPHENYL  43% 


ND  =  NONE  DETECTED  ABOVE  QUANTITATION  LIMIT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 

**  =  THESE  COMPOUNDS  COELUTE  (AS  INDICATED  IN  METHOD  610). 


65" 


:i  .»>V 

r/«r:S',j&v4 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 


ND  =  NONE  DETECTED  ABOVE  QUANTITATION  LIMIT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 

**  =  THESE  COMPOUNDS  COELUTE  (AS  INDICATED  IN  METHOD  610). 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1700  West  Albany  •  Broken  Arrow.  Oklahoma  74012  •  Office  (918)  251-285 8  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8803h 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX :  WATER 
SWLO  #:  8803  (MS/MSD) 

DATE  EXTRACTED:  02-28-92 

DATE  ANALYZED  :  03-06-92  1|| 

PROJECT:  AT  510 

SAMPLE  ID:  CONFIDENTIAL  ID 

WATFR  PAH  MATRIX  SPIKE /MATRTT  g»IKK  DUPLICATE  RECOVERY 


rmyfPOTTMD 

SPIKE 

ADDED 

(  ucr  / 1  ^ 

AMT  FOmp»  AM7  FOWIIp 
SAMPLE 

(xia/l) _ f  uq/11 _ 

MS 

PERCENT 

TteCOVEKY 

AMT  POUND 

MSD 

(Ug/1) - 

PERCENT 

RECOVERY 

_ MSD _ 

PERCENT 

RPD 

NAPTHALENE 

10.0 

lo 

7  -It 

76.2. 

10.6 

106.2 

33.0 

ACENAPTHYLENE 

10.0 

111. 

111 

79.0  : 

10.8 

108.0 

30.9 

ACENAPTHENE 

io., sy*- 

•,T.  9 

78.8 

10.8 

107.9 

31.1 

FLUORENE 

I0o 

0 

8.6 

85.9 

11.9 

119.4 

32.6 

PHENANTHRENE 

M.o 

Q|| 

8.6 

36.4 

12.1 

121.2 

33.6 

ANTHRACENE 

10.0 

61 

8.7 

87.4 

11.9 

118.5 

30.3 

FLUORANTHENE 

]|o 

$ 

8.4 

84.1 

11.5 

115.4 

31.4 

PYRENE 

10-.%,,,; 

8.4 

84.2 

11.7 

117.4 

32.9 

BENZO- ( A ) - ANTHRANCENE 

10 . o'""* 

0 

7.5 

75.2) 

9.9 

99.1 

27.5 

CHRYSENE 

10.0 

0 

7.0 

70.1  ; 

9.3 

93.4 

28.5 

BENZO- ( B ) -FLUORANTHENE 

10.0 

0 

8.1 

81.1 

10.8 

107.7 

28.2 

BENZO- ( K ) -FLUORANTHENE 

10.0 

0 

8.4 

84.2 

11.3 

113.2 

29.4 

BENZO- (A) -PYRENE 

10.0 

0 

8.4 

84.2 

11.1 

110.6 

27.1 

D I BENZO ( A, H) ANTHRACENE/  20.0 
INDENO (1,2, 3-CD ) PYRENE  ** 

0 

8.3 

41.3' 

11.7 

rJ8.3T 

34.5 

BENZO (G,H, I ) PERYLENE 

10.0 

0 

8.4 

83.9 

12.0 

119.5 

35.1 

QA/OC  surrogate  RECOVERIES 


2 -FLUOROBIPHENYL 
p-TERPHENYL 


MS  MSP 

76.7%  106.7% 

91.7%  110.0% 


.7 

o 


* VALUES  OUTSIDE  OF  QC  LIMITS 


.v 


Q'Q  7 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

POO  West  Albany  •  Broken  Arrow.  Oklahoma  "4012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC..  REPORT:  8803 i 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 
SWLO  #:  METHOD  BLANK 

DATE  ANALYZED  :  02-25-92  1|. 

METHOD  REFERENCE:  EPA  418.1 

PROJECT:  AT  510 

SAMPLE  ID:  WBLK02249201 

RESULTS  REPORTED  IN  mg/l?4»R  Pa*!*s  Per  Billion  (PPB) 


pamMFTgR  LIMIT  RESULTS 

TPH  ill.  ...||b .  5  ND 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 

*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS  ,-V 


6'P 


V;V 

•m  I 

Wfgg^ 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 


1”00  West  Albany  •  Broken  Arrow.  Oklahoma  "4012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX:  WATER 
DATE  ANALYZED:  02-25-92 
SWLO  #:  8803  (MS/MSD) 

PROJECT:  AT  510 

SAMPLE  ID:  CONFIDENTIAL  ID 


REPORT:  8803k 

DATE:  03-20-92 


MATRIX  SPIKE 

spike  conc  .  coac .  CONC . 

(ug/L)  (ug/*»)  (ug/L) 


PERCENT 

RECOVERY 


78.0% 


II  MSD  CONC.  || 

MSO  PERCENT 

RECOVERY  PERCENT 

(mg/L)  *  ,|f 

RECOVERY 

DIFFERENCE 

..  V 

■4> 


6-4^ 


ANALYTICAL  DATA 
BATCH  8819 


ENGINEERING-SCIENCE 


MEMORANDUM 

March  30,  1992 


To:  File 

From:  J.  A.  Banton 

Subject:  Eglin  AFB,  Job  No.  AT5 10.04 

Data  Review,  UST  Sites 
Batch  8819 


TPH  (E418.1)  analyses  met  QA/QC  criteria  for  holding  times,  blanks,  and 
matrix  spike/matrix  spike  duplicate. 

BETX  and  MTBE  (E602)  analyses  met  QA/QC  criteria  for  holding  times, 
blanks,  matrix  spike/matrix  spike  duplicate,  and  surrogate  recoveries.  Benzene 
results  failed  to  meet  USAF  maximum  allowable  detection  limits;  however,  the 
detection  limits  did  meet  Florida  petroleum  contamination  site  clean-up  criteria 
maximum  allowable  detection  limits. 


EDB  (E504)  analyses  met  QA/QC  criteria  for  holding  times,  LCS,  matrix 
spike/matrix  spike  duplicate,  and  surrogate  recoveries. 

Lead  analyses  met  QA/QC  criteria  for  holding  times  and  matrix  spike/matrix 
spike  duplicates. 

1,2-DCE  (E601)  analyses  met  QA/QC  criteria  for  holding  times,  blanks,  matrix 
spike/spike  matrix  duplicate,  and  surrogate  recoveries. 


PAH  (E610)  analyses  met  criteria  for  holding  times,  blanks,  and  surrogate 
recoveries. 


ENGINEERING-SCIENCE,  INC. 


Chemist,  ES  Atlanta 


AT510\923J189 


6-7  O 


Southwest  Laboratory 
of  Oklahoma,  Inc. 


March  20,  1992 


Ola  Awosika 

ENGINEERING  SCIENCE,  INC. 

57  Executive  Park  South,  Suite  IfO 
Atlanta,  GA  30329 

Project:  AT  510 

SWLO  Episode  #:  8 8 1-9?  «.■€&'  8 819.02 


Dear  Mr.  Awosika:  f§ 

Enclosed  we  submitting/?  the  analytical  results  for  your 

samples  received  in%»»|iM>oratory  on  February  22,  1992  for 
the  above*captioned  pro j  ect . 

jf/  your  review ,/* you  should  have  any  questions  or  require 
additional ^nf orm§ii-on ,  please  call. 

Sincerely, 

Daryl  Alstatt 
Project  Officer 


DA/rb 

Enclosures 


> 

v 


1700  West  Albany  •  Broken  Arrow,  OK  74012 
(918)  251-2858  •  Fax  (918)  251-2599 


5-7 1 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

POO  West  Athanv  •  Broken  Arrow.  Oklahoma  74012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8819.01  -  .02HV 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-19-92 

ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 
SWLO  #:  8819.01  -  .02 

DATE  SUBMITTED:  02-22-92 
DATE  ANALYZED:  02-26-92 

PROJECT:  AT  510 


METHOD  REFERENCE  FOR  1 , 2 - D ICHLOROETHANE :  EPA  601 


CLIENT  ID. 


SWL©:, 


DET. 

LIMIT 


UNIT 


MW9990-1  8819>;Q1  ,'1.0  ug/L 

UST-TB3  TRIP  3LANK  8819. <32  1.0  ug/L 


RESULT 

ND 

ND 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
EPA  =  #EPA600/4-79-020 ,  MARCH  1985 
SM  =  STANDARD  METHOD,  16TH  EDITION 


.  V 


£-73 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

l'OO  West  Albany  •  Broken  Arrow.  Oklahoma  7-+012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8819.01  -  . 02HVS 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 


SAMPLE 

8819.01 

8819.02 


SWLO  #  8819 

METHOD  REFERENCE:  EPA  601 
PROJECT:  AT  510 


I.D., 


HALOGENATED  VOLATILE  4&A/QC  SURROGATE  RECOVERIES 

GOMPOTTWD  — — Sk _ PERCENT  RECOVERY 


CIS-1, 2 - D I CHLOROE THSjNE 
CIS-1, 2 -D I CHlSifOETHilNE 


96% 

94% 


D  =  SURROGATE  DILUTED  OUT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE  A, 

*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS  V 


S--J4- 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

!~00  'OC'esr  Albany  •  Broken  Arrow.  Oklahoma  '-+012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 
SWLO  #:  8819.01  -  .02 

METHOD  REFERENCE:  EPA  504.1 
DATE  SUBMITTED:  02-22-92 
DATE  EXTRACTED:  02-24-92 
DATE  ANALYZED:  02-25-92 

PROJECT:  AT  510 


RESULTS  REPORTED  IN  ug/L.:,':o..r  PAJ|fS  PER  BILLION 

ggHYUans  DIBROMIDE 


SWLO  Jf  DET . 

T.n  LIMIT _ RESULTS 


8819.01  0.01  ND 

8819.02  0.01  ND 


CLIENT  JEjL. 

MW99#6-1 

MW9||01-1 


590 


REPORT:  8819.01  -  . 02EDB 

DATE:  03-20-92 


■>.) 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
EPA  =  #EPA600 / 4-79-02 0 ,  MARCH  1985 
SM  =  STANDARD  METHOD,  16TH  EDITION 


'V 


8.-75* 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1-00  West  Albany  •  Broken  Arrow.  Oklahoma  "’•+012  •  Office  (918)  251-2858  •  Fax  <91H)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 

SWLO  #  8819 

METHOD  REFERENCE :  EPA  504 . 1 
PROJECT:  AT  510 


ETHYLENE  DIBROMIDE  QA/QC  SURROGATE  RECOVERIES 

SAMPLE  I.p. _ COMPOUND  . .  .  PERCENT  RECOVER! 

8819.01  l,l,2,2-TE^CHLOR<JfrHANE  109% 

8819.02  1,1,2, 2-TETR%|LO||iiTHANE  112% 


REPORT:  8819.01  -  . 02EDBSR 

DATE:  03-20-92 


D  =  SURROGATE  DILUTED  OUT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 


0-74 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 


POO  Wesr  Alhanv  •  Broken  Arrow,  Oklahoma  '-+012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 


REPORT:  8819 . 01TPH 


DATE:  03-20-92 


SAMPLE  MATRIX:  WATER 
SWLO  #:  8819.01 

DATE  SUBMITTED:  02-22-92 
DATE  ANALYZED:  03-04-92 

PROJECT:  AT  510 


METHOD  REFERENCE  FOR  TOTAL  PETROLETM  HYDROCARBON :  EPA  418.1 


MW9990-1 


88 19.  of':;,,  l.p-  mg/L  1.6 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
EPA  =  #EPA600/4-79-020,  MARCH  1985 
SM  =  STANDARD  METHOD,  16TH  EDITION 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

POO  West  Albany  •  Broken  Arrow,  Oklahoma  "-+012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 
SWLO  #:  8819.01 

DATE  SUBMITTED:  02-22-92 
DATE  ANALYZED:  03-04-92 

PROJECT:  AT  510 


METHOD  REFERENCE  FOR  LEAD:  SPA  239.2 


SWLO  ..  DBf . 

rr.TTTNT  TD _ T.n  ip  LIMIT _ UHIX - RESULX 

MW9990-1  8819 . 0ff|:.:;.  31%.  ug/L  ND 


REPORT:  8819. 01LD 

DATE:  03-20-92 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
EPA  =  #EPA600/4-79-020 ,  MARCH  1985 
SM  =  STANDARD  METHOD,  16TH  EDITION 


‘V 


Q-7? 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1”00  West  Albany  •  Broken  Arrow.  Oklahoma  "4012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX:  WATER 
SWLO  #:  8819.01 

METHOD  REFERENCE:  EPA  602 
DATE  SAMPLED  :  02-21-92 

DATE  SUBMITTED:  02-22-92 
DATE  ANALYZED:  02-25-92 

PROJECT:  AT  510 

SAMPLE  ID:  MW9990-1 


psx. 


4-BROMOFLUOROBENZENE  (65-135%)  79% 


) 


NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 

ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS  ON  ORIGINAL  RUN  AND  RERUN. 

TEST  METHODS  FOR  EVALUATING  SOLID  WASTE,  EPA  PUBLICATION  #SW846,  THIRD 
EDITION,  NOVEMBER  1986 


ND  = 
B  = 
J  = 
★  = 

SW  = 


REPORT:  8819 .01BX 

DATE:  03-20-92 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1~00  West  Albany  •  Broken  Arrow.  Oklahoma  --+012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8819. 01P 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX:  WATER 
SWLO  #:  8819.01 

DATE  SUBMITTED:  02-22-92 
DATE  EXTRACTED:  02-28-92 
DATE  ANALYZED  :  03-06-92 

METHOD  REFERENCE:  EPA  610 
PROJECT:  AT  510 

SAMPLE  ID:  MW9990-1  X 


RESULTS  REPORTED  IN  ug/TsfOR  Par£«  Per  Billion  (PPB) 


I  DETECTION  LIMIT 

RESULTS 

NAPHTHALENE 

’%•  1.0 

ND 

ACENAPHTHYLENE 

1.0 

ND 

ACENAPHTHENE 

1.0 

ND 

FLUORENE  Jillf 

1.0 

ND 

PHENANTHRENE 

1.0 

ND 

ANTHRACENE 

1.0 

ND 

FLUORANTHENE  If 

1.0 

ND 

PYRENE  ft  ||F 

1.0 

ND 

BENZO  ( A )  ANTHRSCfENE 

1.0 

ND 

CHRYSENE 

1.0 

ND 

BENZO ( B ) FLUORANTHENE' 

1.0 

ND 

BENZO ( K ) FLUORANTHENE 

1.0 

ND 

BENZO (A) PYRENE 

1.0 

ND 

D I BEN Z O ( A , H ) ANTHRACENE / 

1.0 

ND 

INDENO (1,2,3 -CD ) PYRENE  ** 

1.0 

ND 

BENZO (G, H, I ) PERYLENE 

1.0 

ND 

OA/OC  StrePOQATB  RRCOVBRIES 

2-FLUOROBIPHENYL  102.0% 

p-TERPHENYL  140.6% 


ND  =  NONE  DETECTED  ABOVE  QUANTITATION  LIMIT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 

*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS  .  '*> 

**  =  THESE  COMPOUNDS  COELUTE  (AS  INDICATED  IN  METHOD  610).  ». V 

ir 

> 

.  J 


&-fo. 


E>'v* 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

TOO  West  Albany  •  Broken  Arrow.  Oklahoma  74012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX:  WATER 

SWLO  #:  8819.02 

METHOD  REFERENCE:  EPA  602 

DATE  SAMPLED  :  02-21-92 

DATE  SUBMITTED:  02-22-92 

DATE  ANALYZED:  02-25-92 

PROJECT:  AT  510 

SAMPLE  ID:  UST-TB3  TRIP  BL£$8t 


4 -BROMOFLUOROBEN ZENE  (65-135%)  90% 


REPORT:  8819. 02BX 

DATE:  03-20-92 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS  ON  ORIGINAL  RUN  AND  RERUN. 

SW  =  TEST  METHODS  FOR  EVALUATING  SOLID  WASTE,  EPA  PUBLICATION  #SW846,  THIRD 
EDITION,  NOVEMBER  1986 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

POO  West  Albany  •  Broken  Arrow.  Oklahoma  ~4012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


ANALYTICAL  REPORT 


ENGINEERING-SCIENCE  INC. 
57  EXECUTIVE  PARK  SOUTH 
ATLANTA,  GA  30329 


REPORT:  8819 


REPORT  DATE: 


SWLO  IDENTIFICATION 

SAMPLE  NO.:  8819.01-8819.02 

DATE  RECEIVED:  02/22/92 


DESCRIPTION 

METHOD  BLANK 
BLANK  SPIKE 


03/04/92 

03/04/92 


O A  /  QO  : 
PARAMETER 


03/16/92 


RESULTS 

<  3.0  ug/L 

96%  RECOVERY 


% 

* 


e  -sz- 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

POO  West  Albany  •  Broken  Arrow.  Oklahoma  74012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT;  ENGINEERING  SCIENCE,  INC..  REPORT:  8819a 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 
SWLO  #:  METHOD  BLANK 
DATE  ANALYZED  :  02-26-92 

METHOD  REFERENCE:  EPA  601 
PROJECT:  AT  510 

SAMPLE  ID:  BLANK 


RESULTS  REPORTED  IN  ug/L.QR  ParpBs  Per  Billion  (PPB) 


DEI? 

LIMIT  RESULTS 

|l .  0  ND 


HALOGENATED 

VOLATILES 

1 , 2-DICHLOROETB&NE 


oa/oc  stnmoo&Tg  recoveries 

CIS-1, 2 -DICHLOROETHENE  (65%-135%)  107% 


'«u 


-■'y 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 


8-53 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

roo  West  Albany  •  Broken  Arrow.  Oklahoma  ~-t012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8819b 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 
SWLO  #  8819  ( MS/MSD ) 

DATE  ANALYZED  :  02-26-92 

METHOD  REFERENCE:  EPA  601 
PROJECT:  AT  510 

SAMPLE  ID:  CONFIDENTIAL  ID 


aALOGENAIED  VOLATILES  KATRTX  3PTKK /MATRIX  SPIKE  DUPLICATE  RECOVERY 


COMPOUND 

SPIKE 

coijjjp. 

SAMPLE  1 
CONC .  J 

MS  CONC. 
fua/L) 

MS 

PERCENT 

RECOVERY 

AMT  POUND 

MSD  CONC. 
fua/LI 

PERCENT 

RECOVERY 

MSD 

PERCENT 

RPD 

1 , 2 - D I CHLOROE THANK 

20.0. 

20.1 

100.5 

20.5 

102.5 

o 

CM 

Bwfc 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 


POO  West  Albanv  •  Broken  Arrow.  Oklahoma  74012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 


REPORT:  8819c 


DATE:  03-20-92 


SAMPLE  MATRIX:  WATER 
SWLO  #:  METHOD  BLANK 
METHOD  REFERENCE:  EPA  602 
DATE  ANALYZED:  02-25-92 

PROJECT:  AT  510 

SAMPLE  ID :  BLANK 


BENZENE 

If  1.0  P 

ug/L 

ND 

TOLUENE 

II  l.o  .If 

ug/L 

ND 

ETHYLBENZENE 

1|::;  1.0 

ug/L 

ND 

XYLENES 

ug/L 

ND 

MTBE 

io.o 

ug/L 

ND 

4-BROMOFLUOROBENZENE  ( 65-135% ) 


NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 
ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 

ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS  ON  ORIGINAL  RUN  AND  RERUN. 

TEST  METHODS  FOR  EVALUATING  SOLID  WASTE,  EPA  PUBLICATION  #SW846,  THIRD 
EDITION,  NOVEMBER  1986 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

POO  West  Albany  •  Broken  Arrow.  Oklahoma  ~4012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8819d 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX:  WATER 
DATE  ANALYZED :  02-25-92 

SWLO  #:  8819  (MS/MSD)  j 

PROJECT:  AT  510  1|- 

SAMPLE  ID:  CONFIDENTIAL  ID 


RTWT  MATRIX  SPIKR/MATRll  SPIKE  PtffiLIC&IE 
_  ^|ff  MATRIX  SPIKE 

SPIKE  CONC*|l:';':¥  SAMPLE  CONC .  CONC.  PERCENT 


(ug/L)  :• 

<ug|||) 

(ug/L) 

RECOVERY 

BENZENE 

10.0  || 

o  M 

9.8 

98.4% 

TOLUENE 

,  .i&.r 

Q#y 

9.0 

89.5% 

ETHYLBENZENE 

jFio.o 

9.3 

93.3% 

TOTAL  XYLENES 

|f  30.0 

0 

29.1 

97.0% 

MTBE 

40.0  II 

0 

36.0 

90.0% 

"iitt^iiPIKE  DUP 
NSD  CONC.  (ug/L) 

PERCENT  REC. 
(ug/L) 

RECOVERY  PERCENT 

DIFFERENCE 

BENZENE 

10.6 

106.3% 

7.72% 

TOLUENE 

9.1 

90.8% 

1.43% 

ETHYLBENZENE 

9.4 

93.9% 

0.64% 

TOTAL  XYLENES 

29.4 

97.9% 

0.92% 

MTBE 

43.1 

107.8% 

18.0% 

SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

I'OO  West  Albany  •  Broken  Arrow.  Oklahoma  ^4012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8819e 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 
SWLO  #:  METHOD  BLANK 
METHOD  REFERENCE:  EPA  504.1 
DATE  EXTRACTED:  02-24-92 
DATE  ANALYZED:  02-24-92 

PROJECT:  AT  510 


RESULTS  REPORTED  IN  ug/L  .'or  PAR$§  PER  BILLION 


DETf! 

lihIJ - RESULT 

ND 


Qh/SiQ  SURROGATE  RECOVERY 

1,1,2, 2-TETRACHLOROETHANE  103% 


PARAMETER 

ETHYLENE  ili&ROkiPE 


..  V 


„  7 

ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT  <3^ 

EPA  =  #EPA600/ 4-7 9-020,  MARCH  1985 
SM  =  STANDARD  METHOD,  16TH  EDITION 


ND  =  NONE  DETECTED  ABOVE  QUANTITATION  LIMIT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 

=  THESE  COMPOUNDS  COELUTE  (AS  INDICATED  IN  METHOD  610). 


★  * 


mSSms&m 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 


roo  West  Alhanv  •  Broken  Arrow.  Oklahoma  74012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 


REPORT:  8819g 


DATE:  03-20-92 


SAMPLE  MATRIX:  WATER 
SWLO  #:  8819  (MS/MSD) 

DATE  EXTRACTED:  02-28-92 
DATE  ANALYZED  :  03-06-92 

PROJECT:  AT  510 

SAMPLE  ID:  CONFIDENTIAL  ID 


SPIKE 

ADDED 


NAPTHALENE  3 

ACENAPTHYLENE  ] 

ACENAPTHENE  - 

FLUORENE  3 

PHENANTHRENE  J 

ANTHRACENE  ] 

FLUORANTHENE  ] 

PYRENE 

BENZO- ( A ) -ANTHRANCENE 
CHRYSENE 

BENZO- ( B ) -FLUORANTHENE 
BENZO- ( K ) -FLUORANTHENE 
BENZO- ( A ) -PYRENE 
DIBENZO( A, H) ANTHRACENE/  : 

INDENO (1,2, 3 -CD ) PYRENE 
BENZO ( G , H , I ) PERYLENE  I 


AMT  FOUND: AMT  FOUND  MS  AMT  FOUND  PERCENT 

SAMPLE^  , PERCENT  MSD  RECOVERY  PERCENT 


7  ..§ 

76.2 

10.6 

106.2 

33.0 

7:J 

79.0 

10.8 

108.0 

30.9 

W.9 

78.8 

10.8 

107.9 

31.1 

8.6 

85.9 

11.9 

119.4 

32.6 

8.6 

86.4 

12.1 

121.2 

33.6 

8.7 

87.4 

11.9 

118.5 

30.3 

8.4 

84.1 

11.5 

115.4 

31.4 

8.4 

84.2 

11.7 

117.4 

32.9 

7.5 

75^2 

9.9 

99.1 

27.5 

7.0 

70.1; 

9.3 

93.4 

28.5 

8.1 

81.1 

10.8 

107.7 

28.2 

8.4 

84.2 

11.3 

113.2 

29.4 

8.4 

84.2 

11.1 

110.6 

27.1 

8.3 

41.3 

11.7 

58.5 

34.5 

8.4 

83.9 

12.0 

119.5 

35.1 

♦VALUES  OUTSIDE  OF  QC  LIMITS 


6-^7 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

pOO  Wesr  Albany  •  Broken  Arrow.  Oklahoma  '4012  *  Office  (918)  251-2858  •  Fax  (918)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC.  REPORT:  8819h 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX :  WATER 
SWLO  #:  METHOD  BLANK 
DATE  ANALYZED  :  03-04-92 

METHOD  REFERENCE:  EPA  418.1 
PROJECT:  AT  510 

SAMPLE  ID:  WBLK03039201 


RESULTS  REPORTED  IN  mg/'L^OR  PaigpB  Per  Billion  (PPB) 

PARAMETER  RESULTS 

TPH  0 . 5  ND 


ND  =  NOT  DETECTED  ABOVE  QUANTITATION  LIMIT 

J  =  ESTIMATED  VALUE:  CONCENTRATION  BELOW  LIMIT  OF  QUANTITATION 
B  =  ANALYTE  DETECTED  IN  BLANK  AS  WELL  AS  SAMPLE 
*  =  SURROGATE  RECOVERY  OUTSIDE  OF  QC  LIMITS 


Sr 


r 


CLIENT: 


TPH 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

POO  West  Albany  •  Broken  Arrow.  Oklahoma  ”-*012  •  Office  (918)  251-2858  •  Fax  (918)  251-2858 


ENGINEERING  SCIENCE,  INC.  REPORT:  8819i 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 

ATLANTA,  GA  30329  DATE:  03-20-92 

ATTN:  OLA  AWOSIKA 


SAMPLE  MATRIX:  WATER 
DATE  ANALYZED:  03-04-92 
SWLO  #:  8819  (MS/MSD) 

PROJECT:  AT  510 

SAMPLE  ID:  CONFIDENTIAL  ID 


TPH  MATRIX  SPIK|pATRri  SPIKE  PORLICAIE 


SPIKE  COMC* 
(ug/L)  h 


SAMPLE  COMC. 
(ug/L) 


MATRIX  SPIKE 
COMC. 
(ug/L) 


20.0 


15.2 


PERCENT 

RECOVERY 


76.0% 


\ 


V 


A 

•  V 


& 


U  O  '  *.  O'  £1  £ 


±  O  •  ’J  o 


X  C' 


SOUTHWEST  LABORATORY  OF  OKLAHOMA,  INC. 

1700  West  Albany  ■  Broken~Arrow,  Oklahoma  74012  -  Office  (918)  251-2858  •  Fax  (i>18)  251-2858 


CLIENT:  ENGINEERING  SCIENCE,  INC. 

57  EXECUTIVE  PARK  SOUTH,  SUITE  590 
ATLANTA,  GA  30329 
ATTN:  OLA  AWOSIKA 

SAMPLE  MATRIX:  WATER 
DATE  ANALYZED:  03-04-92 
SWLO  #:  SS19  (MS/MSD) 

PROJECT:  AT  510 

SAMPLE  ID:  CONFIDENTIAL  ID 


REPORT:  3819i 

DATE:  03-20-92 


TPH  MATRIX  SPIKE/MATRIX  SPIRE  DUPLICATE 


MATRIX  SPIKE 


SPIKE  CONC. 
(ug/L) 

SAMPLE  CONC. 
(«g/L) 

CONC. 

(ug/L) 

PERCENT 

RECOVERY 

TPH 

20.0 

0 

IE.  2 

76.0% 

MSD  CONC. 

MSD  PERCENT 

RECOVERY  PERCENT 

(ug/1)* 

RECOVERY 

DIFFERENCE 

TPH 

16.0 

80% 

2 

!.5% 

